





















Secretary and Gen. Manager 


Society of Automotive Engineers, Inc. 
R. J. S. Pigott 


President 


John A. C. Warner 


B. B. Bachman 


Treasurer 














Norman G. Shidle 
Executive Editor J A N U A R Y 
| Leslie Peat TABLE OF CONTENTS 
: Managing Editor 
j President’s Report for 1947.............. 7 
. John C. Hollis Penny-Wise Design Yields Dollar Saving Production Costs 
& Business Manager —-GEORGE W. PAPEN 24 
3 How Farm Implement Linkage Best Uses Control Power 
“ @ SAE JOURNAL -KNUD B. SORENSEN and STANLEY MADILL 32 
PUBLICATION OFFICE Analysis Clarifies Economies of Airplane Engine Weight 
56th & Chestnut Sts. —- JOHN W. THORP 40 
Philadelphia 39, Pa. 
New Cars Feature Rebirth of Yesteryear’s Originals 
q 29 West 39th St. Decimal Dimensioning Conversion Painless for Aeronautic Industry 
New York 18, N. Y. -O. E. KIRCHNER 47 
Tel.: Longacre 5-7174 
Split Second Operation Claimed for Pneumatics 
. E. L. Carroll Fitting the TG-180 Turbojet to the P-84 Thunderjet 
Eastern Adv. Mgr. —R. R. HIGGINBOTHAM 53 
E 29 West 39th St. 
q New York 18, N. Y. Engines Compounded for Greater Power—EROLD F. PIERCE and 
i HARVEY W. WELSH, and DIMITRIUS GERDAN and J. M. WETZLER 58 
% A. J. Underwood 
Western Adv. Mgr. 
BY 3-210 General Motors Bldg. “ 
e Detroit 2, Mich. 
> Tel.: Trinity 2-0606 
SAE 1947 National Air Transport Meeting reported. . 28 
* . 
SAG DETROIT BRANCH New SAE Officers for 1948................. 35 
808 New Center Building 
Tel.: Madison 7495 Technical Digests of Meetings Papers........... 63 
R. C. Sackett, Staff Rep. 
About SAE Members......... 68 
@ SAE WEST COAST BRANCH 
Ee ee rere rare eee 73 
— Bidg. 
14 West Olympic Blvd. 
Le Angeles 15, Calif I IDS 6 vg. ss san 664 cas hoasces’ 74 
el.: Prospect 6559 ; 
E. W. Rentz, Jr., West Coast Mer. | 77 
, aay ; Section Secretary Addresses.................... 90 
The Society is not responsible for state- 
ments or opinions advanced in papers *£s 
“ discussions oe omen oO & PRR INS CIOs cick ki scewesiaccs..00..-.. 
articles in th I. te P 
ities gn ar Se 94 
Copyright 1948, Society of Automotive 
Cigineers, Inc. 














sd ad 


8 
e 
¥ § . 
> | 
seh 
GUL LBE 
7% 
4 
f) 





BIRTHPLACE OF 


Trace the history of automotive braking, and you 
almost trace the history of Bendix.* A good part 
of braking progress has been Bendix progress— 
and will continue to be in the future. For Bendix 
Products never gives up its search for better 
ways to stop, and more economical ways to 


HYDROVAC* POWER BRAKING 
CENTERMOUNT PARKING BRAKE 


HYDRAULIC REMOTE CONTROLS 


“Bendix 


PRODUCTS 


BETTER BRAKES 


build quality braking. Regardless of the type of 
vehicle, put your braking problem up to Bendix 
Products! You'll soon see what experience and 
engineering imagination can combine to do. 


BENDIX PRODUCTS DIVISION of Se Df 
SOUTH BEND 20, INDIANA ———CSerrorr 


TRAILER VACUUM POWER BRAKES 
B.K.* VACUUM POWER RELAY VALVES 


HYDRAULIC POWER STEERING 


DIVISION 


UNIVERSAL JOINTS 





WHEEL BRAKES 





OVER 7 OUT OF 10 AUTOMOTIVE VEHICLES EVER BUILT HAVE BEEN BETTER BECAUSE OF BENDIX 
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To All Members..... 


For one who as President has been privileged to sit in the 
councils of the Society and also to see close-up and at first 
hand the workings of its many Sections, Groups, committees, 
and other activities, the year 1947 has been a great adventure 
and a grand experience. From this special vantage point, 
affording a fine overall view of what’s going on in SAE and 
its widespread activities, it appears that the aims and accom- 
plishments should stamp this as having been a good year for 
the Society. 


The statistics reported herein as to growth, interests and 
work done during the year tell their story well, as to the 
loyal devotion to the Society’s welfare by not just a selected 
few but by a large percentage of its total members, and also 
by a very capable headquarters staff, for their excellent inter- 
pretation of the wishes of the members and for their ability to 
combine ideas with suitable action, SAE can well be generous 
in its thanks for a job well done. 


And to all who have taken part in the year’s activities, may 
| add my personal thanks for all of the work done which has 
made the year a most pleasant one—and, we trust, at the 





same time a profitable one to SAE. 
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Your President for 1947 has traveled widely. He 
has seen at close range the workings of most Sec- 
tions and Groups; has attended national meetings 
in widely scattered areas. These close-up contacts 
have emphasized the tremendous potentiality of 
our organization, not only for aiding members to 
advance their individual professional standings, 
but also for serving those industries which depend 
upon SAE to handle such technical problems as 
require cooperative attention. 

Outstanding, at all levels of SAE activities, is 
the spirit of fraternalism which exists and makes 
possible rapid development of technical interests 
Within an industry that lives and thrives on the 
fiercest of competition. 

Statistically, 1947 has been a good year for SAE. 
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Membership continued to increase; student en- 
rollment doubled. Meetings maintained their high 
level of interest, and the publication expansion pro- 
gram was completed. 

Technical Board committees achieved impor- 
tantly in work on materials used in both ground 
and air equipment, in advisory service to govern- 
ment agencies and in bringing SAE standards in 
line with postwar needs. 

Section meetings were more numerous, atten- 
dance greater than ever before —and policies ap- 
plying to Sections and Groups were clarified in 
several important areas. 

Financially, this fiscal year ended with a $23,000 
loss on operations, but with expenses curtailed to 
permit a definite profit to be budgeted for 1948-49. 





Membership Increases — 
13th Consecutive Year 


Membership is still on the increase, as it has 
been for 13 consecutive years. The 14,622 net paid 
total reported at the end of the fiscal year marked 
an increase of 1038 over the previous year. 

Higher than normal membership losses during 
the past year still left at about 1.8 to 1 the ratio 
of new members to members lost through death, 
resignation, and cancellation. 

Forecasts by Section, Group, and Activity mem- 
bership chairmen indicate faith in continuance of 
the present trend. During the fiscal year, 2011 
applications for membership or reinstatement were 
received. Flow of applications is expected to con- 
tinue . . . withdrawals to taper off. 

Recent Council action waived initiation fees for 
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Enrolled Students moving directly into Junior 
membership status in the Society. Following this 
action, about 55% of eligible Enrolled Students 
became Junior members without a break in their 
SAE affiliation. In 1945 and 1946, when initiation 
fees were required, only 30% and 28% respectively 
carried on. 


Students Double 


Student Enrollment in the Society reached new 
heights during 1947 as more than 2600 engineering 
students attending 75 engineering colleges made 
use of the special SAE student affiliation. Total 
number of students on the Society’s rolls was more 
than double that of the highest previous year. 

At the same time 22 chartered Student Branches 
sponsored a variety of technical meetings, smokers, 
field trips, and on occasions were hosts to local 
Sections for campus technical programs. 

Upon recommendation of the Student Commit- 
tee the Council authorized establishment of new 
Branches at Lawrence Institute of Technology, 
Northrop Aeronautical Institute, Rensselaer Poly- 
technic Institute, San Diego State College, and 
State College of Washington. Provision was made 
for benefits identical to those of Student Enroll- 
ment to be extended to student veterans who have 
passed the 30-year age limit stated in the SAE 
Constitution. This has enabled numerous older 
undergraduates to become familiar with the So- 
ciety and to take part in local Branch activities. 

Governing Boards of many Sections gave direct 
support to student programs. Working with Branch 
officers and faculty advisers, they aided in securing 
speakers, arranged plant visits, and included spe- 
cial student meetings in their schedules of func- 
tions. 


Technical Work Widens 
on Land- Air Projects 


The SAE Technical Board and the technical com- 
mittees operating under it have made 1947 a yea 
of outstanding service to the automotive indus- 
tries. Particularly significant are the accomplish: 
ments on materials used in ground and air equip- 
ment, the advisory services rendered to govern- 
ment agencies, and intensive activity to bring SAE 
standards and recommended practices in line with 
postwar needs. 

The revision of the SAE steel standards rank: 
high among 1947 accomplishments because of its 
far-reaching technical and economic significance 
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The new list, which reflects current automotive 
practice, lists 55 new steels, these additions being 
offset by the elimination of 47 compositions, mostly 
in the National Emergency category. The modi- 
feations were effected with the close cooperation 
of the American Iron & Steel Institute, and, as a 
result, differences between the SAE and AISI lists 
have been minimized. 

In the aeronautical field, development of a com- 
plete series of Aeronautical Material Specifications 
for corrosion- and heat-resistant alloys has been 
pursued aggressively to cover new materials re- 
quired in jet engines and their installations. 
Twenty-five specifications in this series already 
have been issued. In addition, the AMS for copper 
alloys have been brought up to date; and new and 
revised AMS for plastics used in airplane construc- 
tion have been issued. The AMS are proving to 
be of greater and greater value to the aeronautical 
industry as the years go by and their usefulness 
is receiving increasing recognition from the armed 
forces. 

On other materials fronts, SAE technical com- 
mittees have completely revised non-ferrous metal 
specifications, modifications have been made in the 
standards for rubber compounds, work has been 
in progress on fuels and lubricants, and a start is 
being made on standards for paper and fiber 
materials. 

In the field of government cooperation, one of 
the major developments of the year has been recog- 
nition accorded SAE aeronautical standards for 
accessories and equipment by the Civil Aeronau- 
tics Administration. These minimum performance 
standards for equipment for civil aircraft, which 
are developed by engineers from industry and gov- 
ernment working cooperatively, are now referred 
to in CAA Technical Standards Orders which au- 
thorize the use of equipment meeting the SAE 
standards. Eleven standards in this category were 
completed during the year and others are under 
development. 

The SAE also has been privileged to cooperate 
with the Interstate Commerce Commission on pro- 
posed revisions in its safety regulations for motor 
carriers. Among the subjects on which SAE com- 
mittees have worked are window construction 
specifications, rear bumpers for trucks and side- 
mounted gasoline fuel tanks. Reports also have 
been submitted to the Armed Forces on boron- 
treated steels. controlled-soil vehicle testing, tor- 
siotraphs and calibrators and the Army’s winter 
test program. 

An entirelv new field of standardization work 
was pioneered during 1947 with organization of 
the Construction and Industrial Equipment Tech- 
nical Committee. In this field of rapidly expanding 
automotive importance, a comprehensive SAE pro- 
fram of standardization now is well under way and 
2 receiving enthusiastic support from engineers in 
this area of automotive manufacture. 

Other projects which illustrate the scope and 
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extent of SAE technical committee activities in- 
clude the following: 

The SAE screw threads standard has been com- 
pletely revised to provide a comprehensive manual 
on screw thread practice. In addition, the Society 
is participating actively in the work that is going 
on to unify American, British and Canadian screw 
threads practice. 

Three Aeronautical Information Reports on heli- 
copter problems and one gn dual rotation propeller 
shaft ends have been issued. In addition to the 
aircraft equipment standards previously referred 
to, 10 new aeronautical standards and recom- 
mended practices have been completed. During 
the year, 35 new and 53 revised AMS have been 
published. 

Work has been inaugurated on an automotive 
drafting manual as a counterpart to the outstand- 
ingly successful Aeronautical Drafting Room 
Manual. Ultimately it is hoped that it may be 
possible to secure agreement on a single manual 
for both ground and air. Looking still further 
ahead, the work SAE is now doing on the drafting 
problem may be looked upon as a necessary pre- 
liminary to getting together with other industries 
in the development of an American standard draft- 
ing practice. 

A new standard for automotive brake lining and 
rivets has been developed which, it is expected, 
will operate to simplify greatly the present com- 
plicated service problem. 

In the field of motor vehicle lighting, a specifica- 
tion for back-up lights has been completed, and 
work is well along on standards for headlights for 
motorcycles and scooters, both of which come 
under state motor vehicle regulations. 

Future designs of farm tractor wide base rear 
tires are the subject of a new recommended prac- 
tice, and simplification of the tractor tire, rim, and 
wheel picture is receiving continuing study: The 
SAE tractor test code also is being reviewed. 

In cooperation with the AISI a joint publication 
on hardenability has been issued. This pamphlet 
includes tentative hardenability bands for 60 steels 
which now may be purchased on this basis. 

Problems of installing two-way radio on motor 
vehicles have been studied intensively and a report 
issued providing fleet operators with basic infor- 
mation on this important topic. As a by-product 
of this activity, radio manufacturers have gained 
a better understanding of the problem of fitting 
their equipment to motor vehicles. 

Rounding out the series of spring design manuals 
which the Society has published is a new manua) 
on torsion bars. In addition, a translation of a 
German book on spring problems containing much 
of value to American engineers is being published 

American Standards developed under the proce- 
dure of the American Standards Association, which 
have been approved by the Society, include machine 
pins, involute splines, plain washers, spindle noses, 
taps, and screw threads. 
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Publications Expand to 
Full Technical Coverage 


SAE Journal and SAE Quarterly Transactions 
together brought almost twice as much technical 
material to members in 1947 as in any previous 
year, completing the first full year of operation of 
the expanded program which made the two publi- 
cations complementary to one another, carrying 
different, not duplicating, material. 


SAE Journal 


SAE Journal brought promptly to members ma- 
terial from every paper presented before the So- 
ciety — in form ranging from very brief digests to 
extensive feature treatment. As the year closed, 
no backlog of papers remained untreated in SAE 
Journal. 

In addition, SAE Journal was able for the first 
time to report adequately and regularly the prog- 
ress of SAE technical committee work, in addition 
to giving quicker and fuller attention to news of 
Sections, personal items about members, adminis- 
trative committee operations, and other SAE news. 

During the year, the revised SAE Journal won 
a first prize for design format in the Annual Busi- 
ness Paper Editorial Awards sponsored by Indus- 
trial Marketing, in which leading business and 
technical publications participate. 


SAE Quarterly Transactions 


In 1947, SAE Quarterly Transactioxs carried 693 
pages of full-length technical papers, as compared 
with 620 and 748 in the Transactions Section of 
the SAE Journal in 1945 and 1946 respectively, the 
last two complete calendar years in which that 
Section was carried in SAE Journal and later sold 
in bound form as Annual SAE Transactions. 

Quarterly Transactions currently has a consid- 
erable backlog of approved-by-Readers-Committee, 
but unpublished papers. Time between date of 
presentation and publication is the same as for the 
Transactions Section of SAE Journal in 1945. In 
1947 Quarterly Transactions, it averaged 6.74 
months; in 1945 SAE Journal, 6.76 months. 

The relatively permanent character of the papers 
selected for SAE Quarterly Transactions, combined 
with the extensive treatment of the more timely 
papers in SAE Journal, however, reduces mate- 
rially the importance of this time factor from a 
service-to-members standpoint. 


In 1947, about 60% of SAE members subscribed 
to SAE Quarterly Transactions. 


Special Publications 


Special Publications Department continued to 
extend its services to members in 1947. Nearly 
14,000 copies of SAE technical committee reports 
and more than 60,000 copies of SAE meetings 
papers were distributed through this operation in 
the fiscal year ending Oct. 1. With nonmembers 
charged twice as much as members for all Special 
Publications items, the Department operated at a 
profit of 7.5% on sales. 

All illustrations — photographs as well as line 
drawings—now are included in the multilitho- 
graphed copies of meetings papers sold through 
the Special Publications Department and at Na- 
tional Meetings. Previously only line drawings 
were made available in these papers. 


Innovations in Meetings 
Keyed to Changing Needs 


Eleven National Meetings were held in automo- 
tive centers throughout the country during 1947. 
The year’s schedule was marked by changes and 
innovations introduced to adapt the meetings to 
the shifting peacetime needs of our membership 
and their industries. The total attendance of 9000 
and the 211 papers presented are slightly lower 
than record 10,000 attendance and 226 papers 
established during 1946. 

However, 1947 does boast three records. The 
1947 Annual Meeting, the Tulsa Fuels and Lubri- 
cants Meeting and the Kansas City Air Transport 
Meeting were the largest of their kind ever held 
by the SAE. Annual Meeting attendance was 
almost 5000; its 66 papers, 30 technical sessions, 
89 committee meetings, 50 display booths, and 
3500 dinner attendance all topped previous marks. 
A 500 attendance peak was recorded at the 1947 
Tulsa and Kansas City meetings. 

In an SAE National Transportation Meeting co- 
sponsored by the Transportation and Maintenance 
and Truck and Bus Activities, these Activities 
merged their complementary interests for the first 
time in many years to their mutual benefit. 

The first SAE National Meeting devoted entirely 
to personal aircraft was held in Wichita, Kans., 10 
May, 1947. 

The first new meeting form in SAE National 
Meetings in many years was introduced at the 
National Production Meeting, held in Cleveland on 
Oct. 20-21. One day of this meeting was given over 
to an all-day Production Clinic composed of nine 
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simultaneous panel discussions on vital production 
problems. 

Other innovations in SAE National Meetings 
during the year were made to promote member- 
ship, increase efficiency, and contribute needed 
increase to SAE income. 


More and Better Meetings 
Mark 1947 Section Growth 


Sections and Groups worked hard and success- 
fully at getting full meetings schedules outlined 
early in the Section year. Results: more meetings, 
better meetings, and marked increases in member 


IOvC 


attendance. Thirty-two Sections and Groups were 
hosts to the SAE President. 

“Guideposts” for Section and Group financial 
operations were an important development this 
year, as were regulations governing Section and 
Group affiliation with other local organizations. 
Both were set up by Council committees on which 
the Sections Committee was represented, and were 
approved by Council. Cleveland, Wichita, Cincin- 
nati, Canadian, Buffalo, and Philadelphia Sections 
were authorized under the latter rules to affiliate 
with local engineering organizations in their areas. 

Council approval advanced Spokane and Virginia 
Groups to Section status, the former as “Spokane- 
Intermountain.” Peoria became Central Illinois 
Section, and expanded to include eight additional 
counties. Hawaii Section extended its activities to 
the Island of Maui, named a vice-chairman to rep- 
resent members on that Island. 

Sections and Groups are becoming increasingly 
active in the Society’s placement program. At the 
Placement Committee’s request, they contribute 
to the program by counseling members seeking 
new connections and urging companies to use the 
facilities of the SAE Placement Service. 


Specialized Effort Marks 
Public Relations Program 


Public relations operations in 1947 were marked 
by a definite increase in the number of special 
articles about SAE activities printed in leading 
technical magazines and in newspapers such as the 
New York Times, Wall Street Journal, Detroit Free 
Press, Louisville Courier Journal, Indianapolis 
News and others of similar caliber. 

Routine publicity releases on meetings and other 
SAE events were continued on a normal scale and 
found widespread use in both technical magazines 
and newspapers. 

These were the result of special effort to interest 
feature writers in SAE and encourage them to 
come to the Society for information and data to 
use in articles of their own writing. This effort 
was typical of work done toward developing better 
understanding of SAE among executives of auto- 
motive companies. Direct contact with manr 
executives was increased also by continued publi- 
cation of the SAE Technigram in which SAE 
technical committee news was briefed, and by a 
considerable special correspondence following pres- 
entation of papers by engineers of particular 
companies. 

Plans for 1948 involve a continuance of these 
same activities to the fullest extent possible under 
current budget allocations. 








Income and Expense 
Hit an All-time High 


In the fiscal year ended Sept. 30, 1947, Society 
income and expense reached an all-time high. 
However, inflationary tendencies which caused a 
$23,000 deficit were evident early in the year and 
were counteracted in some measure by efforts 
which brought us home some $66,000 under our 
original budget. The deficit, plus economic uncer- 
tainty, dictated a budget for the new fiscal year 
$114,000 lower than its predecessor. This was 
accomplished by direct action which launches us 
on our new fiscal year with an 11% reduction in 
staff, 17% reduction in occupied space, and a gen- 
eral economy program covering innumerable items. 
That such substantial economies have been effected 
at a time when services to members enjoy a broader 
scope than ever before testifies to the efficient engi- 
neering of the curtailment program. The entire 
effort has pursued the philosophy of greatest pos- 
sible savings with least possible modification of 
member service. 

Income has also been predicted on the conserva- 
tive side, with Journal advertising revenues set at 
$250,000 as compared to the recent rate of $300,- 
000. Despite this, the budget indicates a profit with 
which the Finance Committee is eager to build up 
reserves which, in these transition years, have 
been drawn upon to provide essential services. They 
now stand at $420,000, or some $20,000 below their 
peak. 

Generally rising costs have had their inevitable 
effect on the Society’s operations and we are now 
engaging in a study of the financial aspects of 
membership dues. 










Industry’s appraisal of Technical Board opera. 
tions becomes increasingly gratifying as evidenced 
by larger financial support than ever before on the 
part of industry. Despite this, the direct cost of 
these operations was not completely covered and 
the Council has established the policy, to begin 
with the 1948-49 fiscal year, that direct expenses 
for Technical Committee activities will be budgeted 
no higher than the previous year’s support from 
industry. 

The Society’s financial condition remains excel- 
lent, as is shown on the accompanying chart. The 
results of the sound policies and planning of the 
SAE Finance Committee are revealed by our audit. 
The detailed figures are included in this report. 


BALANCE SHEET 
As At Sept. 30, 1947 
In Agreement with Haskins & Sells Audit 


Assets 

A a eer $80,901.67 

ON ES Tee eee ere 14,707.14 
Notes & Accounts Receivable—Less Reserve. 20,617.00 
TGA —Coe. WES nnn s ce cccccteeecces 356,193.00* 
Accrued Interest on Securities a 2,341.42 
ae. Peer 1,031.75 
oo ee Ee aan ae 575.00 
Furniture & Fixtures Perigo 1,000.00 


Deferred Charges ..... 35,243.89 


$512,610.87 


TOCRl AMEOUR 0.0055. 

Liabilities & Reserves 
re eer ce eee $13,486.40 
Members Dues Received in Advance ........ q 36,646.81 
Deferred Credits to INCOME. .....ccccccccsees 21,797.92 
Reserve for Unexpended Contributions....... 10,649.19 
Reserve for Retirement Plan Contributions. . 10,409.07 
General Hieserve ...........%. 419,621.48 

Total Liabilities & Reserves ........... $512,610.87 


* Book Value (Quoted Market or Redemption Value 
9/30/47—$350,667.88). 
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Income Expenses 
Membership Sections & Membership 
Dues ME hina 30 60.0 sie clacs.s $176,336.25 Sections & Student Branches. . 
Subscriptions Earned ......... 75,755.75 Section Appropriations & Dues 
Tnitiathelh Mk snake ie. 5445's 0% 40,332.50 DD's tinh e oisa,s0 +0 6 on 
Miscellaneous Membership a ee a ee 
INCOME. sci + SG) oh oe. Fae 1,377.11 $293,801.61 pg ae ee eee 
a Miscellaneous Membership 
Publications a ere 
Jour Gl ob 4G aes we ee or 15,626.87 
Journal Advertising .......... 298,182.00 Pro-Rated Administrative 
Handbook Sales—1946 ........ 7,025.14 Po Be eee 
Handbook Sales—1947 ........ 7,320.85 
Handbook Advertising ........ 15,100.00 
Transactions Sales—1945 & Prior 336.00 Publications 
Transactions Sales 1946 ....... 4,716.00 Jourmeal MiGitowial ... .....06-+. 
Transactions Sales—1947 ....... 13,676.50 Journal Advertising .......... 
Aeronautical Publications ..... 11,930.68 Handbook Editorial—1946 
Special Publications ....... 24,084.15 Handbook Editorial—1947 
Miscellaneous Publications .... 4,912.28 402,910.47 Handbook Advertising ........ 
——— Transactions—1945 & Prior ... 
National Meetings Transactions—1946 ........... 
Guest Registration & Papers Transactions—1947 ........... 
Sold at Meetings ........... 4,649.05 Aeronautical Publications ..... 
Dinners & Luncheons ......... 25,843.02 Special Publications ....... 2 
ee ee See wee 11,708.00 Miscellaneous Publications .... 
Summer Meeting ....... 6,878.00 49,078.07 
add 2s Pro-Rated Administrative 
Industrial Income for Technical Expense (48.5%) .......... 
Board Services—Earned 129,538.17 
Interest & Discount 
Interest: TRNMOE 6056 kh 400 ch 9,207.42 National Meetings 
Discount HIBSWOE ...4.0. a heehee 201.12 9,408.54 Department Expense ......... 
- ————_———- Cost of Papers and 
Total InmGOMR. as od ecnns $884,736.86 OT TT rr ee 
ES oc Shad slaw ot 01655 08 
Dinners & Luncheons ......... 
PD PESbiab o Eho-an esha ae ede 
Awards 


INCOME AND EXPENSE 
12 Months Ending Sept. 30, 1947 
In Agreement with Haskins & Sells Audit 








Pro-Rated Administrative 
Expense (14%) 


Technical Board Services 


$16,126.41 
46,549.78 


27,408.02 
6,730.73 
21,278.70 


5,970.65 $124,064.29 


102,856.37 
108,554.27 


881.60 
39,902.99 
3,666.62 
45.39 
11,469.84 | 
33,082.90 
9,388.84 
22,240.77 
16,064.85 


31,342.60 


985.23 
35,307.48 
26,969.83 

5,813.70 
232.50 


Technical Committee Operations 105,385.22 


CRC Appropriation 
Miscellaneous Expense 


Pro-Rated Administrative 
Expense (20.2%) 


Total Direct Expense 
Total Administrative Expense 
(Pro-Rated above) 


Total Expenses 
Contingent Fund 
Loss on Sale of Securities 


Total Expenses & Loss......... 
Operating Deficit 


Total Income 


23 


35,000.00 
4,218.27 


189,743.10 


156,889.85 


32,825.56 


348,154.44 


92,025.40 


440,179.84 


100,651.34 


26,564.03 


127,215.37 


144,603.49 


38,328.11 


182,931.60 


907,216.66 


“#00 


907,816.66 
—23,079.80 





$884,736.86 











PENNY -WISE Plane Design 
DOLLAR Saving Production 


BASED ON A PAPER* BY 


GEORGE W. PAPEN 


Production Design Department Engineer, 
Lockheed Aircraft Corp 


HE time is now for the design engineer to realize 

that he is the key to low-cost aircraft produc- 
tion. He alone through his drawings and specifica- 
tions establishes the airplane’s minimum cost. Only 
by adhering to economic production-design prin- 
ciples can he minimize that minimum. 

His job is so important because he sets the pat- 
tern for routines most other departments in the 


* Paper “The Designer and Manufacturing Costs,” was presented 
at SAE National Aeronautic Meeting (Fall), Los Angeles, Oct. 4, 1947 






company will follow for each plane or part of that 
design. 

Degree of factory efficiency, tooling ingenuity, 
and purchasing resourcefulness will determine how 
closely the factory approaches the minimum cost. 
But none of these techniques, no matter how effi- 
cient, can reduce the airplane’s cost below the 
minimum established by the designer. This indus- 
try team gains no yardage toward the goal of low 
cost if the quarterback fumbles the ball, no matter 
how strong the production line. 

Even the designer himself fails to appreciate the 


1. RAW MATERIALS 





STEEL BUSHING 


Made from Bar 
(12#) $1.44 

Made from Tube 
(1.5#) 26 
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ALUMINUM 
BRACKET 


Made from Bar 
























$ $.10 
Made from Standard 

/ Extrusion 07 
| 
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Any given airplane calls for a 
minimum amount of material to 
meet basic functional and struc- 
tural requirements. Cost of this 
minimum amount of material is 
beyond the designer’s control. 
But when drawings call for ma- 
terial exceeding the minimum — closer tolerances, 
special sizes, or to meet higher-than-necessary 
physicals — the cost exceeds the minimum. 

This excess is within the designer’s control. 

In the example shown, choice of a bar over 2 
tube for making the part would increase its cost 
5.5 times. And an engineer selecting a bar at 10¢ 
over extrusions at 7¢ releases a design 1.4 times 
more expensive than necessary. These two cases 
are typical of hundreds of similar parts and assem- 
blies where the designer wasted money by fail- 
ing to exercise complete control over materia! 
selection. 
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ENGINEERING 


SALES, ADMIN., 
PROFIT ETC. 





EQUIPMENT 





influence of his work on manufacturing costs. Yet 
if we examine each segment of a plane’s cost, shown 
in Fig. 1, we will see how his every activity and 
criterion affects each of these elements. 

His design can expand or contract each piece of 
the cost “pie.” Or he can change the ratio of one 
piece to another. Both sales price and margin of 
profit depend on his ability to shrink the total area. 

Total effect of design on manufacturing costs 
may be as high as 30 to 35%. Closer attention to 
design influence on major cost elements —- raw ma- 
terials, equipment, direct: and indirect labor, tool- 


TOOLING 


INDIRECT LABOR 











DIRECT LABOR 


Fig. 1- How a transport airplane’s manufacturing costs are distributed 


ing and engineering — will reduce this percentage. 
Ways of achieving these savings are shown in the 
examples that follow. 

While these examples may seem insignificantly 
small, they were purposely chosen to stress the 
importance of today’s problem — economical detail 
design. Difference between a minimum-cost detail 
design and a higher-costing one is generally small 
enough to get by supervision. But cumulatively, 
these little differences add up to imposing figures. 


2. EQUIPMENT 


SUN SHADE 


Made in Accordance 
with Designer’s Spec- 
ifications .. .$12.80 











Purchased as Standard 
Item (Used in Low- 
Cost Automobile) 

$1.20 
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Percentage of control over equip- 
ment is somewhat smaller than 
for material since much of the 
cost is tied up in engines, pro- 
pellers, customer-required gad- 
gets, minimum CAR safety re- 
quirements, and company policy 
commitments. 

But one important point to remember in select- 
ing equipment is that the most expensive is not 
necessarily best. Nor should equipment perform- 
ing more functions or more efficient than necessary 
be chosen unless its cost and service record are 
in keeping with the quality and functional and 
price standard set for the airplane. 

This is one piece of the cost “pie” where costly 
frosting can be eliminated from the design recipe 
without impairing the part’s function or perform- 
ance. The example shows how the designer might 
miss the boat. 
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SKIN PANEL 


Skin and Stiffeners 
Riveted Together 
$.80 


Wa 
VATA, 
sian 


Square Corners $.01 








One Piece Skin with 
Reinforcing Beads 























3. DIRECT LABOR 


Direct labor represents man- 
power dollars spent in actua] 
manufacture of the design by the 
sheetmetal worker, welder, riy- 
eter, and other skilled workers. 
The designer may reduce direct 
labor at the expense of materia] 
or tooling. Or he may increase direct labor by 
designs which do not permit use of economical 
tooling or factory methods. 

It’s his responsibility to strike a fine balance 
between labor, tooling, and material costs based 
on total quantity and schedule to produce the most 
economical part. 

These two examples of how labor cost is affected 
by design are based on production quantities of 
about 50 to 100 airplanes total. 


4. INDIRECT LABOR 


Indirect labor consists of two 
parts. The first is direct labor 
overhead such as_ supervision, 
maintenance, and personnel ser- 
vice, and that part of manufac- 
turing overhead such as _ pro- 
curement, planning, scheduling, 
dispatching, and order control. 

The second part stems from existence of parts 
and details. Effect of design on this portion of 
indirect labor is roughly proportionate to the num- 
ber of parts going into the airplane. 

The example illustrated is a typical control sur- 
face assembly. Indirect cost for each design is 
based on those functions necessary to process the 
part through the paperwork system. It includes 
items such as planning, tool ordering, fabrication 
and assembly ordering, accounting, and inspection. 











4 t COVER BOX 
& Drawn Box 
(Rounded Corners) $450.00 
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Welded Box 
(Square Corners) $57.00 

















5. TOOLING 


DESIGN | 
Total Parts .. pets oka ee = 
Different Parts . ‘a 2 roe = 
Identical Parts ..... a | | : 
Contract Indirect C Be KL eee, et oe y 


(Paperwork) Cost $484.00 


DESIGN 11 7 
Total Parts .. ae) ie — ; 
Different Parts : ee ‘ 


| pied dala Sa 

Identical Parts a. F oF bi diat eee iF 
Contract Indirect ; SS ee 
(Paperwork) Cost $624.00 


DESIGN III 


Total Parts .. - O Tyireheret tet eesl a 
Different Parts — ear Land hy Ces baw 
Identical Parts .. SO yiltprigy ; j 


Contract Indirect 
(Paperwork) Cost $218.00 






As much as 30% of the tooling 
cost is within the designer's 
hands. Care in selecting struc- 
tural breakdown, type of joints, 
and design of details—all re- 
quirements for good tooling — ties 
in directly with part and assem- 
bly design. 

Uneconomical breakdown and joint or structural 
design may cost thousands of tooling dollars. 
Wasteful design of one detail part may not run 
into four figures; but uneconomical design of thou- 
sands of details and small assemblies will cost 
thousands of needless tooling dollars. Although 
small, the mistake illustrated is probably repeated 
many times on every airplane. 


SAE JOURNAL 








6. ENGINEERING 




















» Changes in design after release chart below, increases factory as well as engineer- 
a due to design errors increase ing costs. Spending 20% more time in design to 
. paperwork, release processing, assure accvracy and correctness often will save 
” and direct engineering manhours. 10 to 50 times the equivalent cost in factory 
- It always costs more to correct expense. 
- a poor drawing than to release an Every time the designer makes a mark on paper, 
accurate one in the first place. he is spending company money. Accurate and well- 
of The example at left shows what happens to engl- planned marks involve spending of a reasonable 
neering costs when incomplete or erroneous infor- amount of money. Inaccurate and poorly-planned 
mation is released. Pyramiding of costs achieved marks often cost more than can be realized by sale 
through release of faulty drawings, depicted in the of the product. 
st FLANGE FITTING 
RELEASE NUMBER ENG. HOURS © ...s/ 
ad ; 1, ORIGINAL Release as Shown........... 48 
of 2. “A” Dimension Changed (Interference).. 16 
7 3. “D” & “E” Dimensions in Error—Closer 
i. a 20 
4.“F" & “G” Dimensions in  Error— 
rs 18 
5. “B” Dimension Unsatisfactory—Closer 
WUE I 6 0 ds oo neds odckocas 16 
6. “C” Dimension Changed to Offsets...... 19 
on 7. “J” Dimension Reduced Because of Inter- o 
5 EE Pe Fe oe Eee 16 8 
es 4 8. All Unnecessary Dimensions—Deleted and 
‘evi a “Mate with ....” Note Added Because 
Pe i. a ere 18 
#3 9. Part Obsoleted, Completely Redesigned 
© and Re-Released Because of Shop Squawks 48 
t No Errors—No Changes 
‘ M at 
# Total Hours... ... 219 
Unnecessary Hours Spent................. 7 
FOR THE DESIGNER’S NOTEBOOK ... ]5 Cost-Saving 
‘” Design Principals 
Every designer would do well to clip and paste 7. Avoid cross tolerances — especially on sheet 
in his notebook these 15 production-design prin- metal. 
ciples. He should learn them as well as he does 8. Design for self-alignment and self-adjustment 
the formulas he uses every day and should apply of items such as control bellcrank levers. : 
them with equal astuteness. These principles are: 9. When two bearings must be in line and it is 
1. Design a part to fulfill its basic functions as_ not possible to support them in one integral part, 
a unit complete within itself. Consider adjacent the bearings should be mounted on the surfaces 
B structure only for attachment and clearance. normal or parallel to their centerline. 
? 2. Design small components with circular cross- 10. In nonstructural or semistructural applica- 
e section and straight center line. This facilitates tions, minimize the use of aluminum alloy sheet 
5, engineering design and shop production and per- which requires heat-treatment after forming. 
P mits standardization and multiple use of parts. 11. Design stampings and formed parts to pro- 
. 3. Permit access for assembly operations such vide for die access. | 
4 as riveting and spot welding. 12. Incorporate as many elements as possible 
' 4. Joints between assemblies should consist of a integral with structural members to diminish the 
' few concentrated point attachments rather than a number of parts required. Design parts to per- 
‘ series of attachments. form multiple functions where practical. 
. 5. Cowlings, fairings, fillets, and similar parts 13. Maintain a consistency in type and struc- 
4 should not be fastened across joints of main assem- tures, restricting shapes and gages to a minimum. 
. blies, locations of which may vary considerably. 14. Design identical parts and assemblies rather 
; 6. When attaching to contoured areas, provide than left- and right-hand mirror reflections. 


flat pads rather than attempting to mate the entire 
area, 
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15. Isolate the complicated features of a design 
to as few of the components as possible. 





Administrator of Civil Aeronautics T. P. Wright, left, with Brig.-Gen. Milton W. Arnold (Ret.), vice- 
president, operations and engineering, Air Transport Association of America, and SAE Past-President 
E. P. Warner, head of the International Civil Aviation Organization 


Mass Air Transport | 


IR transport engineers are absorbed in preparing 

all phases of the industry to complete the tran- 

sition from small-scale operation to mass trans- 
portation. 

Seeking technical improvements to facilitate 
growth, they have not forgotten that growth de- 
pends on economics. The twin themes of building 
up revenue and cutting down expenses ran through 
all sessions of the SAE National Air Transport 
Meeting, held Dec. 1 to 3 at the Hotel Continental, 
Kansas City, Mo. Engineers were found exploring 
every means of providing better service to attract 
more customers. At the same time, they are revis- 
ing designs and procedures to raise efficiency. 

Speakers discussed how to promote growth both 
directly and by improving service and efficiency. 
Remarkable international cooperation in standard- 
ization of regulations was reported. Airlines were 
reminded that if they would exercise the same 
degree of cooperation in standardization of their 
equipment, they could reap tremendous savings. 

Aireraft builders were told that air cargo volume 
will justify a new plane designed specifically for 
air-cargo use. They were given a novel analytical 
method for selecting the optimum airplane-power- 
plant combination to do a given job. Design prob- 
lems in keeping noise out of the cabin and making 
windshields impact-resistant were aired. 

Ground equipment came in for a large share of 
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attention. New ideas in airport planning include 
less-extensive runway systems and provision for 
easier passenger circulation in terminals. Airlines 
are concerned with cutting expenses of ground 
operations — which totaled 57.7% of total operating 
costs in the first six months of 1947 — through more 
efficient use of personnel and equipment. Coopera- 
tive airport arrangements and a new plan for air- 
traffic control were described. 

SAE members and guests were shown how the 
International Civil Aviation Organization works to 
standardize national aircraft regulations. The 
ICAO offers internationally-prepared advice to the 
sovereign states of the world, particularly to the 
44 which have ratified the International Conven- 
tion on Civil Aviation. Each contracting state 
undertakes to keep its own regulations uniform 
with those established from time to time under the 
convention. 

There are no international civil air regulations 
enforceable by any world agency, just as there is 
no world government with power of action. But 
the ICAO has made impressive progress in secur- 
ing uniformity in the three years since the Conven- 
tion was drawn. 

Airlines have two approaches to the meetings of 
the ICAO —- through their national delegations and 
through the International Air Transport Associa- 
tion, which is regularly invited to send representa- 
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The Honorable W. E. Kemp, mayor of Kansas City, left, who, as toas*master of the dinner Wednesday 


night, introduced SAE Secretary and General Manager John A. C. Warner, principal speaker in the 

unavoidable absence of James M. Landis, CAB chairman, with SAE President C. E. Frudden and Chairman 

W. E. Briece of the Kansas City Section, which served as host to the SAE National Air Transport Engi- 
neering Meeting in that city Dec. 1 through 3 


Featured at Kansas City 
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tives to ICAO meetings. 

Standardization in the field of equipment can be 
made to pay dividends of convenience and economy. 
According to one speaker, only 4% of current air- 
line expenses can be charged to competitive cost 
items such as advertising and personal passenger 
service. The other 96% is the cost of noncompeti- 
tive activities — activities where distinctive varia- 
tions generally do not serve to attract passengers. 
These activities offer broad fields where standardi- 
zation would save money. 

If scheduled airlines could agree on uniform 
ground equipment, consolidated volume orders 
would save them thousands of dollars. The same 
holds for aircraft; one discusser startled his listen- 
ers with the statement that the airlines could have 
saved $100,000 per plane on a certain new 4-engine 
transport if all had agreed to accept identical 
versions. 

Speakers and discussers alike praised the SAE 
for its standardization work. They urged aircraft 
operators and manufacturers to expand their use 
of SAE standardization machinery. 


New All-Cargo Plane Needed 


Importance of air cargo to the air transport in- 
dustry was driven home by statistics: This coun- 
try’s all-cargo air fleet has grown in five years 
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from one airplane of 6000-lb capacity to 102 dir- 
craft with a combined capacity of 1,181,700 Ib. 
The stability of demand for air cargo service makes 
it good business. The recent series of airline acci- 
dents has cut sharply into passenger revenues, a 
speaker declared, but air shipment of cargoes has 
mounted without any sign of shipper concern. 


The armed services have proved that all-weather 
flying is practicable for all-cargo operations. All- 
weather flying will not only improve service to 
customers, but the increased utilization of equip- 
ment and personnel will shrink costs. 

Prime need of the air-cargo industry, it was said, 
is a plane designed especially for cargo carrying, 
to replace today’s converted passenger aircraft. 
The new design was pictured as allowing for a 
loading density somewhere between the 5.1 Ib per 
cu ft of cabin space of fhe converted passenger 
aircraft and the 18.8 lb per cu ft of the rail ex- 
press car. 

The load would be protected from shifting due 
to take-off accelerations, vertical gust loads, turbu- 
lent air in flight, and landing impact. Tiedown 
arrangements should be sufficient to hold the maxi- 
mum payload under the stress for which the plane 
is designed. The best means of securing the load 
seems to be rope cargo nets fastened to rails along 
the sidewalls and tiedown fittings recessed in the 
floor. 
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Meetings Chairman R. C. Loomis, 
who was responsible for plan. 
ning the Air Transport meeting, 
left, and R. G. Horridge, chair. 
man of the Kansas City Section 
Committee on arrangements and 
William H. Hooper, chairman of 
the Section’s Reception Com- 
mittee 





The cargo compartment should be located at 
truck level. There should be enough doors so that 
loading and unloading at through stops can be 
accomplished during the plane’s routine servicing. 

It was recommended that cargo planes be 
equipped with V-tabs, aerodynamic balancing tabs, 
or some similar device for compensating for varia- 
tions in the location of the center of gravity. 


New Tool Cuts Design Time 


Designers of commercial aircraft were given a 
new tool for determining the optimum airplane- 
powerplant combination to do a given job. The 
originator of the method defined the optimum com- 
bination as the one which will meet the given 
specifications for speed, altitude, range, and pay- 
load with lowest take-off gross weight. Then he 
showed how the ratio of payload (plus fuselage 
needed to accommodate the payload) to take-off 
weight can be found from a consideration of aero- 
dynamic laws and engine characteristics. The 
airplane-powerplant combination having the high- 
est ratio will be the optimum arrangement. 

The analysis enables the design analyst to find 
out how any powerplant of known characteristics 
fits into the overall airplane-powerplant picture. 
Also, it gives operators and manufacturers a means 
of determining the limiting cruising speed beyond 
which it is uneconomical to go for a given range 
and altitude. 

The method eliminates the need for designing 
and calculating the performance of whole fam- 
ilies of airplanes of different sizes, wing loadings, 
power loadings, and aspect ratios. A close approxi- 
mation to the optimum can be reached in a matter 
of hours instead of months. The method does make 
use of several curves based on past experience — 
curves of wing-plus-tail weight and of fuselage 
weight, for example. 

One discusser observed that for cargo aircraft, 
the fuselage-weight curve ought to be modified to 
agree with the higher cargo loading densities advo- 
cated by the air-cargo representative. Standardiza- 
tion enthusiasts pointed out that while the air- 
plane-powerplant analysis might indicate a large 





airplane as optimum for the job, an airline might 
find it more economical to buy several smaller 
planes of a design produced in large volume than 
one large plane of an uncommon design. 


Explains Cabin Acoustics 


Reverting to the theme of pleasing the customer, 
another speaker gave suggestions on designing 
quiet cabins. He said that the particular sound 
spectrum required for a given type of operation 
depends largely on what the passenger expects. In 
modern transport aircraft, the passenger may rea- 
sonably expect that cabin noise will permit easy 
conversation with nearby passengers, be free of 
irritating qualities, and be not uncomfortably loud. 

The noise problem should be attacked by reduc- 
ing noise at its source and then minimizing the 
remaining noise through proper acoustical treat- 
ment of the interior. Experience with cabin acous- 
tics shows that glass-wool blankets effectively 
attenuate high-frequency noises. A thin layer of 
impenetrable material is more effective against low 
frequencies. A sheet of mica will add mass, and its 
layer construction will help damp fuselage skin 
panel vibrations. 

Jet-engine proponents were able to chalk up one 
credit on the noise score. The jet engine was 
reported to be quieter than the reciprocating engine 
in one test where the reciprocating engine was run 
at 65% power and the jet engine at full power in 
two planes of the same basic airframe. Measure- 
ments were made at the pilot’s position, ahead of 
the engines. 

A possible reason was disclosed for the disagree- 
ment over which type is quieter. Comparison of 
the noise of engines operating on test stands 
showed that noise from the jet engine is nearly as 
high as from the conventional engine at low fre- 
quencies and very much higher at the higher 
frequencies. Some of the high-frequency noise is 
eliminated with operation in the airplane because, 
of course, the engine is enclosed. Also, jet-engine 
noise is concentrated at the rear of the engine 
Passengers located forward of the engine do not 
hear all the noise. 
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Collisions of birds with commercial aircraft are 
not so small a safety hazard as they might seem. 
A CAA report set forth data indicating that bird 
collisions occurred at the rate of more than one a 
day at the 1946 level of airline operations. More 
than 25% of all strikes result in severe local dam- 
age to some portion of the aircraft structure. Air- 
plane windshields are struck more frequently than 
any other part. 

The CAA is engaged in developing windshields 
which will resist impact with birds in flight. They 
have found that for high impact strength, the best 
windshield construction uses a thick layer of vinyl 
plastic between the layers of glass and an extended 
flexible plastic edge with a metal insert. The as- 
sembly is bolted to the airplane frame structure. 


New Ideas on Airports 


As air transport volume increases, ground facil- 
ities must keep pace. New airports are going to be 
needed, and they must be built to provide economi- 
cal and convenient service, keyed to the needs of 
the region they serve, speakers agreed. 

Two distinct trends which have a conflicting 
effect on airport planning exist today. Such de- 
velopments as Jato, cross-wind landing gear, and 
reversible-pitch propellers indicate that future 
planes will be able to use considerably shorter run- 
ways. Opposed to these developments are the ever- 
increasing size of transport planes and the adapta- 
tion of jet propulsion to transports — developments 
calling for longer and heavier runways. 

Consensus of discussion was that it would be 
good for the air transport industry if a moratorium 
were declared on the increasing of plane sizes and 
they were held to a maximum of 250,000 lb until 
service facilities could catch up with planes. 

Air-cargo planes need fairly long, heavy run- 
ways. Yet many small communities which would 
benefit from air-cargo service cannot afford to 
build a network of heavy-duty runways. 

The airport planners’ answer to the problem was 
to construct one long, heavy runway, besides the 
usual runways needed to obtain wind coverage for 
light planes. Larger aircraft employing tricycle 
landing gear and heavier wing loading can operate 
in cross-winds up to 30 mph. Therefore, the long 
runway should be laid out in the prevailing direc- 
tion of winds over 30 mph. 

A city-planning engineer brought out that the 
single-long-runway idea might diminish complaints 
of airport neighbors about noise. Aircraft could 
aff ord to maintain a higher altitude over residen- 
tial sections surrounding an airport if they had a 
longer run over the field itself. 

_Airline engineers did not approve the unidirec- 
tional system, but they agreed that the runway 
pattern could be simplified to some extent. 

_ Economy in the design of airport terminal build- 
Ings demands that the number of gates be kept to 
a minimum. Gates must be arranged so that the 
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passenger knows where to go and doesn’t have to 
walk too far to get there. The terminal must be 
helped to pay its own way through valuable con- 
cessions — concessions convenient for both passen- 
gers and visitors to patronize. 

The best approach to terminal planning, as one 
industrial engineer outlined it, is: 

1. Determine what types of traffic will exist and 
the amount of each on a daily basis. 

2. Convert these figures to the number of sched- 
ules required. 

3. Convert the number of schedules to the num- 
ber of plane parking positions needed, using rea- 
sonable time figures. 

4. Lay out the parking positions, beginning at 
the right-hand end with outbound positions, then 
through positions, international inbound, and, 
finally, domestic inbound. This order permits 
ground transportation vehicles first to discharge 
and then to pick up passengers as the vehicle pro- 
gresses along the airport drive. 

The first three steps insure that the terminal 
will be adequate for the traffic but not excessively 
large. The fourth step simplifies passenger circula- 

Concluded on page 57 





Based on first-hand reports of discussions 
and papers presented at the SAE National Air 
Transport Meeting, Dec. 1-3, Kansas City, Mo., 
at seven technical sessions and one dinner 
Chairmen of technical sessions were C. P. Grad- 
dick, L. R. Inwood, R. C. Loomis, Luke Harris, 
H. H. Howell, T. P. Wright, and Leslie Myers 
W. E. Briece was dinner chairman, Mayor W. E 
Kemp of Kansas City was toastmaster, and 
President C. E. Frudden and Secretary and Gen- 
eral Manager J. A. C. Warner were dinner 
speakers. 


Papers were: “Determination of Optimum Airplane- 
Powerplant Combination,” by J. M. Brewster, Ill, Fair- 
child Engine and Airplane Corp.; “Cargo Aircraft Re- 
quirements,” by J. J. Casey and R. D. Speas, American 
Airlines, Inc.: “Design of Airport Terminal Buildings,” by 
Walther Prokosch, George S. Armstrong Co.; “Economical 
Airport Planning,” by H. O. Wright, Jr., Public Airport 
Services, Inc.; “Standardization and Simplification for the 
Air Transport Industry,” by William Littlewood, Amer- 
ican Airlines, Inc.; “Air Transport Ground Operating 
Costs,” by Robert Ferguson, Pan American Airways; 
“Problems of International Standardization of Civil Air 
Regulations,” by E. P. Warner, International Civil Avia- 
tion Organization; “Importance of Noise Reduction in 
Airport Location and Layout,” by J. M. Picton, Kansas 
City Planning Commission; “Problems of Noise Reduction 
from the Airplane Design Standpoint,” by H. L. Ericson, 
Douglas Aircraft Co., Inc.; “Proposed Air Traffic Control 
and Controlled Handling Systems for High Speed Air- 
craft,” by Brig. Gen. M. W. Arnold, Air Transport Asso- 
ciation of America; “Collision of Birds with Aircraft in 
Scheduled Commercial Operations in the Continental 
United States,” by G. L. Pigman, CAA; and “Investigation 
of Windshield Materials and Methods of Windshield 
Mounting to Resist Impact with Birds in Flight,” by Pell 
Kangus, CAA. 














_ How Farm Implement Linkage| 


BASED ON A PAPER* BY 


Knud B. Sorensen and Stanley Madill 


ENGINEERING DEPARTMENT, JOHN DEERE TRACTOR CO 


(This paper wil! be published in full in SAE Quarterly Transactions 


ONTROL linkage and other farm implement ele- 

ments can be redesigned to use power control 

capacity efficiently and to adapt the implement to 
more than one tractor. 

The linkage most nearly producing the ideal rec- 
tangular work diagram for the hydraulic cylinder’s 
lift cycle makes the most of available power con- 
trol. There are several ways of making the linkage 
give nearly uniform cylinder pressure for heaviest 
lift conditions throughout the lift cycle. 

It can be done in the case of initial linkage de- 
signs giving high pressure peaks at beginning or 


* Paper ‘‘Capacity Requirements for Power-Controlled Agricultural Im- 


plements,” was presented at SAE National Tractor Meeting, Milwaukee, 


Sept. 17, 1947. 


end of cycle. This condition is most common at 
the cycle’s end —in converting from wheel lift to 
power control. The wheel usually has lightest load 
and least traction at this point. 

The work diagram in Fig. 1 shows such condition 
produced by the faulty linkage design in Fig. 1(a). 

Fig. 1(b) suggests one possible improvement. 
Merely widening the angle between the two bell- 
crank arms corrects the shortcoming. The original 
work diagram shows that mechanical advantage 
wants to be decreased at the beginning and in- 
creased at the end. A bigger bellcrank arm angle 
changes the cylinder’s relative working stroke posi- 
tion. It increases arm length as the cylinder ex- 
tends and gives a uniform rate of mechanical 
advantage increase at this point. 

Uniform rate of mechanical advantage increase 
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Fig. 1- The power control linkage in (a) produces a peak pressure at the end of cylinder stroke, as the work diagram shows. 
Redesigned linkages in (b) and (c) level off the work diagram 
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Fig. 2—This adjustable control linkage permits a small tractor to handle a larger implement. It keeps maximum tool work - 
ing depth within tractor drawbar horsepower 


at this point more than offsets its decrease due to 
gradual effective lengthening of the bellcrank-to- 
axle link. 

Second linkage modification, Fig. 1(c), brings 

about constant cylinder pressure by reversing the 
bellerank; it now rotates in the opposite direction. 
This design reduces change in effective length of 
the bellerank-to-axle link. Desired mechanical ad- 
vantage here stems from positioning the bellcrank 
= with respect to cylinder stroke and wheel 
aXie, 
_ The second design is more flexible than the first 
in getting desired lift rate. But both will level off 
the work diagram. Disadvantage of the second lies 
in the reversed bellcrank mounting; but it does 
give smaller bellcrank bearing loads with the cyl- 
inder horizontal. 

Advantage of both designs can be combined by 
reversing the axle position so that the wheel 
mounting trails the bellcrank —as in Fig. 1(a) — 
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with the axle parallel to it. Thus both bellcrank 
and axle rotate clockwise. 

First step in achieving these corrected designs 
is to plot rate of lift against cylinder stroke on a 
curve sheet. The designer can get this data graph- 
ically from the linkage layout or by measurements 
on the implement. After selecting the lift dia- 
grams with the worst peak pressure conditions, he 
should next divide them into equal stroke incre- 
ments and measure the area in each. Next step is 
to divide each measured portion of area by the 
average total diagram height; multiply it by the 
reduction ratio in the indicator drum drive linkage. 
This will give the theoretical portion of the stroke 
to be used for that amount of work. 

Plotting these points on the same curve sheet 
will compare the theoretically-accurate lift rate 
curve with the actual. Corrections necessary to 
get uniform pressures throughout the lift cycle 
will show up on these curves. Linkage revisions 
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can be checked by plotting the lift rate curve 
against the theoretical one. 

This same approach holds in redesign of link- 
ages producing lift diagrams high at the beginning 
and low at the end. The uniform rate-of-lift link- 
age is a case in point. Soil reactions while lifting 
the tool out of the ground are heaviest at the be- 
ginning; they decrease as the soil breaks loose and 
falls away. This condition calls for a linkage with 
highest mechanical advantage at the beginning. 

These examples cover linkage correction of only 
excessive peak pressure conditions; total work 
requirement was within power control system ca- 
pacity. If total work exceeds the system’s capacity, 
applying the following corrective measures will 
reduce required work: 


1. Reducing both moving linkage parts and 
pivot point friction. In some cases lengthening 
bellcrank arms and positioning them for balancing 
the loads will materially reduce friction losses. 
This lowers bearing load at the fulcrum. 


2. Reducing total lift height. This makes for 
maximum use of the available cylinder work stroke 
and a proportionate reduction of total work. 

3. Reducing total implement weight and use of 
auxiliary lift springs. 

4. Reducing unnecessary tool motion in the soil 
during lift. The tool should be raised up without 
forward motion. Otherwise the cylinder must 
overcome both soil resistance and a portion of the 
implement draft load. 


Proper linkage design can also mate an imple- 
ment to more than one tractor. For example, a 








moldboard plow may be set up for a maximum 
working depth of 12 in. Only one of three tractors 
may have sufficient drawbar capacity to handle it. 
Suppose the second tractor will handle a 10-in. 
depth and the smallest an 8-in. depth. 

Without an adjustable linkage, only two-thirds 
of the smallest tractor’s available cylinder stroke 
is used to raise the implement from its full 8-in. 
working depth. A linkage must be designed using 
the full stroke for each of the three maximum 
depths. 


Making Linkage Adjustable 


One such design is shown in Fig. 2. The three 
holes — A, B, and C — for the bellcrank-to-axle link 
are horizontal with the implement raised. Thus 
the link can be connected in any one of the three 
holes and still provide the same raised ground 
clearance. In the lowered position, the three holes 
are one above the other. Changing the link from 
one to the other will vary the maximum working 
depth. 

This design allows small tractors with lowest 
capacity power control to handle larger implements 
to maximum working depth within its drawbar 
horsepower. 

Other desirabie features can be built into the 
design for light-weight implements and for those 
requiring light power-control loads. For example, 
a linkage using only part of the stroke gives quick 
lift. Some implements may require fine depth ad- 
justment. Such linkage must reduce lift rate in 
the working depth range, but provide rapid lift 
after tool clears the ground. 
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1948 
R.J.S. PIGOTT 


A trenchant, versatile, accomplished engineer 
takes over the SAE presidency in 1948. He is 
Reginald James Seymour Pigott, who since 1929 
has been chief engineer of Gulf Research & De- 
velopment Co., at Pittsburgh, Pa. 

President-elect Pigott has been an SAE mem- 
ber since 1918 and was a councilor in 1945 and 
1946. He is also director of Automotive Engine 
Projects for CRC and chairman of the CRC En- 
gine Section. He has appeared on the speaking 
programs of many SAE national meetings and 
frequently has contributed technical articles to 
SAE Journal. 

His professional record shows 11 years in the 
design, construction, and operation of central 
steam power stations; a year as Professor of 
Engineering at Columbia University teaching 
power station and steam turbine design and 
power machinery; five years in metal manufac- 
tures; seven years in designing and constructing 
power and industrial plants, office buildings, 
laboratories, and garages; and 18 years in petroleum engi- 
neering research. 

The record includes more than 30 patents on devices in 
the power station and oil-production fields, including side- 
wall ventilation for stokers, rubber expansion joints, 
vacuum trippers for turbines, household oil burners, valves 
and gages, intake screens, internal gear and gear-tooth 
shapes, deep-well pumping units, automatic devices and in- 
struments, machines for testing bearings and lubricants, 
rotary compressors and pumps, nozzles for spraying 
viscous oils, self-aligning sleeve bearings, hydraulic vari- 
ible-speed transmissions, and metal working machines. 

He has written nearly 40 technical papers on power sta- 
tion design, fluid flow, instruments, vapor lock, lubrication, 
superchargers, and aviation fuel and lubrication systems 
published in technical and trade magazines, in the proceed- 
ings of numerous technical societies, and in scientific hand- 
books. He has rendered extensive service as consulting en- 
gineer, as expert in patent litigation, and as designer of 
power and industrial plant projects worth approximately 
$100,000,000. 

Pigott’s present position places him in charge of en- 
gineering research for Gulf Oil Corp., and its subsidiaries 
and divisions, with responsibility for Gulf engineering re- 
search and design, laboratory buildings, operation of shops 
and drafting rooms, progress in the techniques, tools, and 
equipment utilized in producing crude oil, design and fabri- 
cation of test equipment, solution of mechanical problems 
for the corporation’s divisions and standard engine testing 
to qualify fuels and lubricants. Research in the develop- 
ment of special equipment includes such projects as the 
“marsh buggy” and piston ring pressure tester. 
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During the war a good deal of research work was done 
for the automotive industry, particularly aviation, covering 
the investigation and solution of the problem of oil foaming 
in flight, heat distribution in high output aviation engines, 
the solution of difficult bearing problems for gas turbines 
and engines, and the manufacture of a good deal of special 
test equipment. 

He was born Feb. 4, 1886, at Wellington, Shropshire, En- 
gland, and received his early education in the public schools 
of New York. He was graduated by DeWitt Clinton High 
School in 1902 and by Columbia University, with a degree 
in mechanical engineering, in 1906. He received the Uni- 
versity Medal in 1946. 

He has served as chief draftsman, assistant engineer, and 
consulting engineer for Interborough Rapid Transit Co.; as 
superintendent of construction for New England Engineer- 
ing Co.; as consulting engineer or manager for Remington 
Arms-Union Metallic Cartridge Co.; Crosby Steam Gage & 
Valve Co.; Gradon Manufacturing Co.; Stevens & Wood, 
Inc., and other firms. 

By-product accomplishments additionally include smoke 
abatement for Bridgeport, Conn.; standardization of oils 
and cutting compounds for Remington Arms; introduction 
of new designs in safety valves and steam gages for 
Crosby; tube mill improvement for Bridgeport Brass; de- 
sign of light-weight, one-man street car with independ- 
ently-sprung wheels; and codification of stoker design. 

He was first president of the American Society for 
Measurement and Control, now the Pittsburgh Chapter, 
Instrument Society of America. He is a member of Theta 
Xi, and of Tau Beta Pi, Sigma Tau and Sigma Xi honorary 
fraternities. 
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Completing the 1947-48 term as councilors are 
C. H. Miller (top), White Motor Co.; Elmer 
McCormick, John Deere Tractor Co.; and 
Marcus L. Brown, J;., Seiberling Rubber Co. 
of Canada, Ltd. C. E. Frudden, Allis-Chalmers 
Mfg. Co., and L. Ray Buckendale, Timken- 
Detroit Axle Co., continue on the Council as 
past-presidents. B. B. Bachman, Autocar Co., 
serves again as treasurer. 


E. E. Husted 


Councilor E. E. Husted (M ’27) is 
president of Titeflex Metal Hose Co. 
in Newark, N. J. He came to Titeflex 
in 1924, and was sales engineer, then 
sales manager, vice-president (in 
charge of all engineering), general 
manager, and became president in 
1942. 

Husted went from Colorado State 
College to France, as a captain in the 
AEF, and stayed with the Army of 
Occupation. He holds the rank of lieu- 
tenant colonel in the Reserve Corps. 

After the war he went to the Yukon 
gold fields to do engineering deposit- 
survey work. 

For years he played a leading role 
in the administration of Metropolitan 
Section, serving on several committees 
before his election as chairman for the 
1943-44 Section year. 


Paul E. Hovgard 


Councilor Paul E. Hovgard (M ’42) 
became general manager of Piasecki 
Helicopter Corp. last year. He had been 


Councilors 








associate director of Cornell Aeronau- 
tical Laboratories. 

He has been in the aircraft industry 
continuously since he studied me- 
chanical engineering at Kansas State 
College of Agriculture & Applied 
Science. He has worked for Travei Air 
Mfg. Co., Keystone Aircraft Corp., 
Pennsylvania Aircraft Syndicate, Kel- 
lett Autogiro Corp., Pitcairn Autogiro 
Corp., and Glenn L. Martin Co. At 
Curtiss-Wright Corp., as associate di- 
rector of the research laboratory, Air- 
plane Division, he engaged in aerody- 
namic engineering, structures, flight 
testing, and other experimentation. 

Hovgard has had 12 years’ experi- 
ence as a test pilot, and survived five 
bad crashes. He was 1946-47 chairman 
of SAE Buffalo Section, and is an as- 
sociate fellow of IAS. 


Frank W. Fink 


Councilor Frank W. Fink (M ’44) 
has been with Consolidated Vultee Air- 
craft Corp. since 1935, when he became 
design engineer in the powerplant 













Newly elected councilors 
for the 1948-49 term are 
E. E. Husted (right), 
Paul £. Hovgard (far 
right) and Frank W. 
Fink (top right) 


group. After he switched to the aero- 
dynamic section, he worked on such 
vital wartime projects as the Model 31 
flying boat and the XB-24 bomber 
Since the war’s end, he has been chief 
engineer in charge of airline and mili- 
tary airplanes. 

Fink joined Curtiss-Wright Cory 
(then Curtiss Aeroplane & Motor 
Corp.) shortly after he got his BS ir 
Mechanical Engineering from the Uni- 
versity of Colorado in 1928. At that 
time he was assistant project enginee 
on the experimental model of the P-40 

He was 1946-47 chairman of the 
San Diego Section. 
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Vice-Presidents 


Arthur L. Klein Vice-President, Aircraft Activity 


Arthur L. Klein (M ’42) has been active as educator and consulting engineer since 
receiving his PhD from California Institute of Technology in 1925. As consulting 
engineer to Douglas Aircraft Co., Inc., he has contributed to the design of all Douglas 
planes since 1932. He started his consulting activities in 1929 with Jack Northrop, 
when he designed the Northrop Alpha and Beta. 

Klein has lectured on airplane design at the Graduate School of the Guggenheim 
Aeronautical Laboratory, and now adds to his work at Douglas an associate professor- 
ship of aeronautics at California Institute of Technology. 

Author of numerous technical papers, he is one of the country’s most brilliant 
speakers on aircraft engineering, and has served on several SAE technical committees 
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31 John L. McCloud Vice-President, Materials Activity 

. John L. McCloud (M ’44) has been with Ford Motor Co. since his graduation from 

_ the University of Michigan in 1913, with the exception of two years with U.S. Rubber 

h- ‘o. as student and foreman. He started in 1915 as a chemist, and went on to hold 
‘ver more responsible positions in the chemical and metallurgical areas of Ford oper- 

P itions. In February of 1946 he was made head of Ford’s Department of Chemical 

“4 Engineering. 

_ McCloud belongs to many technical societies, through which he has published papers 

= 4 n various technological subjects. Besides SAE, he is a member of the American 

at j Society for Metals, American Chemical Society, and American Society for Testing 

ww Materials. He has held executive positions in these organizations, and has been 

~ ember and chairman of several SAE technical committees. 
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Warren A. Taussig Vice-President, Transportation & Maintenance Activity 


Warren A. Taussig (M ’32) is vice-president and general manager of Burlington 
Truck Lines, Inc. Before joining Burlington, he was general superintendent of South- 
estern Transportation Co. 

\fter completing a course in mechanical engineering at the University of Wisconsin, 
he designed starters and generators for Wagner Electric Mfg. Co. He was a lieutenant 
f field artillery in the Rainbow Division during World War I, and afterward became 
assistant editor of Dykes Automobile and Gasoline Engine Encyclopedia, and then an 
nstructor in YMCA auto schools. 

During World War II, Taussig worked with both the SAE Ordnance Maintenance 
ommittee and the SAE-ODT Maintenance Methods Coordinating Committee. He has 
ilso been active on the T&M Technical Committee and the Sub-committee on Evalua- 

mand Classification of Transportation Engineering Formulas. 


Leslie T. Miller Vice-President, Aircraft Powerplant Activity 


Leslie T. Miller (M ’37) left Glenn L. Martin Co. in April of last year to become 
onsultant to the Department of Aeronautics at Johns Hopkins University. He had 
een with Martin since 1939. In 1943 he had become chief powerplant development 
engineer, responsible for design of engine installations, fuel and oil systems of all new 
models, as well as liaison with other sections, engine manufacturers, and Army and 
Navy on engines and technical problems. In 1945 the Propulsion Research and Devel- 
pment Section was created and placed under his direction. 

Miller got his BS in ME (Aeronautics) in 1929 from Worcester Polytechnic Institute, 
ana was with Curtiss-Wright Corp. from his graduation until he joined Martin, as test 
engineer. 

He has been a member of SAE Committee A-7 on heat transfer units, acting as 
NASC liaison from its inception in 1941 until 1946. He was chairman of the Power- 


plant Activity Meetings Committee in 1947. 
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Vice-Presidents 


Joseph B. Armitage Vice-President, Production Activity 


Joseph B. Armitage (M ’19), vice-president in charge of engineering of Kearney 
& Trecker Corp. in Milwaukee, has been with the company since 1920, when he was 
appointed chief engineer. He was born in England, and got his early education there, 
completing it in the United States. In 1900 he became apprentice draftsman for Brown 
& Sharpe Mfg. Co. in Providence. In 1904, he entered Rhode Island State College, and 
returned to Brown & Sharpe three years later as assistant designer. He was associated 
then with a number of manufacturing concerns until he joined Kearney & Trecker 

Armitage is author of several SAE and ASME papers. He is a member, director at 
large, and active committee member of ASME, a past-director and member of the 
Milwaukee Engineering Society, member of the Newcomen Society, and is a past- 
chairman of SAE Milwaukee Section. 





Harry F. Bryan Vice-President, Diesel Engine Activity 


Harry F. Bryan (M ’24) has been a carburetion specialist since the early days of 
the automotive industry, when he worked with Harry Miller of racing car and car- 
buretion fame. After handling heavy fuel carburetion for Moreland Distillate Truck 
Co., he applied his knowledge to carburetion problems of trucks and tractors in World 
War I. 

After the war, he joined Ensign Carburetor Co., where he later became assistant 
chief engineer. In 1927 he organized a carburetor division of International Harvester 
Co.’s Gas Power Engineering Department, and 10 years later was put in charge of 
combustion research and development. Now research engineer in the mechanical re- 
search and development division of International Harvester, he has been active in 
combustion research of both diesel and carbureted engines. Bryan is a past-chairman 
of SAE Chicago Section, and was its treasurer for three years. 





Dale Roeder Vice-President, Truck & Bus Activity 


Dale Roeder (M ’28) is chief engineer of Ford Motor Co.’s Commercial Vehicle 
Department. He has held this position since 1944, and is responsible for the engineer- 
ing of all trucks, buses and farm tractors Ford produces. 

Roeder served in the Students Army Training Corps after graduation from high 
school. After the war he got his BS in mechanical engineering from Ohio Northern 
University, and an MS in automotive engineering from Iowa State College. 

He joined Ford in 1925, and for two years did chassis drafting on the Model T. In 
1929 he assumed the responsibility of engineering all trucks and commercial vehicles, 
and in 1937 was made assistant chief engineer of the Ford Division and chief truck 
and bus engineer. During the war he was engineer in charge of all military wheeled 
and combat vehicles. He has done censiderable work as technical adviser in various 
patent cases, and has also originated many patents pertaining to commercial and 
military vehicles and farm tractors. 


















George W. Curtis Vice-Presdent, Tractor & Farm Machinery Activity 


George W. Curtis (M ’32) has been with Timken Roller Bearing Co. since 1920, when 
he started in the engineering department. He held a variety of positions — principally 
in the sales department —- and in 1938 was appointed manager of the Milwaukee Divi 
sion, with responsibility for the sales work of the Industrial Bearings, Automotive 
Bearings, and Steel Divisions. He began his automotive career at 16 as a machinist 
During the seven years he was learning tool and die making, he went to night school 
at Carnegie Institute of Technology, and by 1917 had matriculated in the Institute's 
School of Science. He returned to his studies after 13 months in the Naval Reserve, 
and remained until joining Timken. 

Curtis has been secretary, vice-chairman, and chairman of SAE Milwaukee Section 
and has headed many section committees. He has worked with the Tractor Activity 
Committee since its formation, and at various times has been chairman of its Stand- 
ards, Membership, and Program Committees. 
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Vice-Presidents 


James W. Greig Vice-President, Body Activity 


James W. Greig (M ’44) is chief engineer for Woodall Industries, Inc. He has held 
this job since he joined Woodall in 1944. Before that, he was development engineer at 
Hudson Motor Car Co. He had joined Hudson in 1923, after a few years with a con- 
sulting engineering firm. 

Greig’s education was acquired at Cass Tech, the University of Michigan, and Wayne 
University. 

In 1919 he left Wayne to work as an American engineer with the French Aviation 
Mission. After the war began his consulting work in the field of automotive and 
marine engineering. 

During World War II, Greig was engaged in a variety of confidential engineering 
projects for the Navy’s Undersea Division. 


John R. MacGregor Vice-President, Fuels & Lubricants Activity 


John R. MacGregor (M ’29) is associate director of California Research Corp. He 
had been with the parent corporation, Standard Oil Co. of Calif., since 1925 as a fuel 
and lubricant test operator, and joined California Research at its formation in 1944. 

MacGregor got his BS in mechanical engineering from the University of California 
in 1923. After graduation he attended the United States Flying School at Brooks 
Field, Texas, for one year, and then served in the reserves until 1938, when limitations 
of vision required his resignation. 

He has been active on a number of SAE administrative and technical committees 
as well as in the CFR. 


Wilfred W. Davies Vice-President, Air Transport Activity 


W. W. Davies (M ’40) has been in air transport engineering for the past 15 years, 
and is now director of engineering for United Air Lines, Inc. He was engineer in 
charge when a new world altitude record of 30,000 ft was made in a United Air Lines 
Mainliner. 

Before college, Davies worked at the test laboratories of the Scott Radio organiza- 
tion. While he was at Armour Institute of Technology, he spent his free time in the 
shops of the National Air Transport Co. After receiving his BS in Engineering, he 
joined United, and moved through many responsible positions, assuming his present 
one in March of last year. 

Davies is chairman of SAE Chicago Section, and is author of many articles and 
papers presented before the SAE, AIEE, and ASME, and also of a recently-published 
book on cargo airplanes. 


A. W. Frehse Vice-President, Passenger Car Activity 


A. W. Frehse (M ’14) is director of the Engineering Testing Department of Ford 
Motor Co.’s Engineering Division. 

He left the University of Michigan to join the Thomas B. Jeffry Co., now the Nash 

Division of Nash-Kelvinator Corp., doing passenger car design layout work. During 
his last year there he worked nights on the first designs of the Jordan car. The Jordan 
Motor Car Co. was organized in Cleveland in 1916, and Frehse became its assistant 
chief engineer. 
Popes. World War I he served in Washington as member, and later as chairman, of 
“ie committee on design of the standardized Class AA military truck. Afterward, as 
& captain in the Motor Transport Corps, he had charge of engineering of this truck 
and officer staff cars. 

_After the war he worked with the Standard Steel Car Co., Reo Motor Car Co., and 
Chevrolet Motor Division of GMC. He was executive engineer at the Chevrolet Central 
Office when he left in 1946 to assume his present position with Ford. 
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ANALYSIS CLARIFIES§ 


of Airplane Enginef 


WO of the engine planner’s dilemmas — what is 

the most profitable weight-power ratio to build, 
and how much is a reduction in engine weight 
worth in dollars and cents to the airplane manu- 
facturer — can be settled very neatly. The solution 
lies in considering the economics of the airplane as 
a whole. 

A method has been developed to enable the de- 
signer of engines — particularly personal-aircraft 
engines — to plot a simple graph which will tell him 
what prices the airplane manufacturer can afford 
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to pay for engines of various weight-power ratios. 
The graph shows engine worth in dollars per horse- 
power versus engine weight in pounds per horse- 
power. By superposing this curve of worth on a 
corresponding curve of cost, the engine builder can 
see what range of engine weight per horsepower 
will bring him the greatest profit. And when he 
has chosen the approximate weight-power ratio of 
his projected engine, the worth curve will give him 
a rough idea of the value a specific weight-saving 
detail will add to his design. 

To plot this curve, the worths of a number of 
hypothetical engines are evaluated in terms of the 
price of an engine of known characteristics. Both 
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the actual engine and the hypothetical engines are 
assumed to be installed in airplanes designed to 
meet a given set of specifications. The hypothetical 
engines vary in weight-power ratio. 

Airplanes for both the actual engine and the 
hypothetical engines are proportioned, and their 
costs estimated. Then, for each hypothetical en- 
gine, the airplane-less-engine cost is subtracted 
from the airplane-including-engine cost of the 
plane using the actual engine. The difference rep- 
resents the worth of the hypothetical engine. 
Finally, worth per horsepower can be plotted 
against weight per horsepower for each hypotheti- 
cal engine. 
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President, Thorp Aircraft Co 
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Before the analysis is begun, the designer must 
select a typical set of specifications and a reference 
engine. The results of the analysis will hold only 
for the assumed specifications. If a broader pic- 
ture is desired, the analysis must be carried 
through for several sets of specifications. The 
engine chosen for reference should be one of the 
best available for the service indicated by the 
specifications. Otherwise the worth of the hypo- 
thetical engines will be exaggerated. 

A typical set of specifications might call for a 
4-place “utility” airplane which will cruise 150 mph 
at 75% power for 4 hr with 100 lb of baggage and 
four passengers. The airplane is required to take 
off in 300 ft, the power-off minimum sinking speed 
is not to exceed 600 fpm, and the maximum rate 
of climb must be at least 1000 fpm. (All perform- 
ance specifications are for sea-level conditions in 
standard air.) 

The airplane is to have a constant-speed pro- 
peller — tip speed can be assumed to be 800 fps at 
rated rpm for the calculations of propulsive char- 
acteristics. The engine cooling system shall be 
considered a part of the engine as far as weight 
and cost are concerned. 

The airplane is to have slotted flaps. Its landing 
gear shall be of the retractable tricycle type. 


Analysis Has Five Steps 
The computations for the analysis fall into five 
steps: 
1. Determine the size, weight, and wing propor- 
tions of an airplane which will satisfy the operat- 
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Fig. 1—Plots developed for Step 3 of the 
analysis — design of airplanes for hypothetical 
engines 


A-Flat-plate area and re- 
quired power 

B — Wing proportions 

C— Weight and loadings 
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ENGINE WEIGHT 4 HORSE POWER 


Fig. 2 - Plot of worth per horsepower versus weight per horsepower 


ing characteristics specified, using an actual engine 
of known characteristics. 

2. Estimate the cost of the airplane proportioned 
in Step 1. 

3. Design an airplane for each of the hypotheti- 
cal engines, repeating the processes of Step 1. 

4. Estimate the cost of airplane-less-engine for 
each airplane proportioned in Step 3. 

5. Determine the worth of each of the hypo- 
thetical engines by subtracting the cost of its air- 
plane as determined in Step 4 from the cost of the 
airplane-including-engine as determined in Step 2. 
The “worth” is actually the price that the airplane 
manufacturer can afford to pay on the basis of the 
price he pays for the reference engine. 


Step 1-— Determining the size, weight, and wing 
proportions of the airplane using the reference 
engine will involve enough rough layout work to 
ascertain cabin size and other factors which influ- 
ence gross weight. When weight has been deter- 
mined, wing area can be calculated by the design- 
er’s favorite method. Wing span can be determined 
by first calculating the span necessary to satisfy 
the minimum power-off sinking-speed requirement 


*See SAE Journal, Vol. 55, August, 1947, pp. 68-69: “2 Ways to 
Match Wing and Weight” based on papers by H. H. Cherry and A. B 
Croshere, Jr., and by J. E. Steiner. 


*See SAE Quarterly Transactions, Vol. 2, January, 1948: “Approach 
to Analytical Design of Aircraft,” by H. H. Cherry and A. B. Croshere 
! 
Ir 

*See SAE Quarterly Transactions, Vol. 1, October, 1947, pp. 650- 
ance Requirements an Airplane Design og 
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and then by checking the climb requirement. 
Whichever span is greater is the required span, 
(Several methods which might be useful in Steps 
1 and 3 have been or are to be published.* 2: $) 

Airplane cleanliness does enter into the span 
requirement; but for a family of airplanes, like the 
family to be calculated for the analysis, this effect 
is constant. The span is largely dependent upon 
weight and specified minimum sinking speed or 
climb. 


Step 2—The estimate of the cost of producing 
the airplane just proportioned in Step 1 must be 
made on the basis of some reasonable assumed rate 
of production. The cost may be considered to be 
composed of purchased items, raw materials, direct 
labor, and overhead. 

An airplane was designed for the set of specifi- 
cations mentioned above, and its cost was esti- 
mated to be $4463, as noted in Table 1. 


Steps 3 and 4-It is necessary to assume sevy- 
eral hypothetical engines whose weight-horsepower 
ratios bracket the ratio of the actual engine used 
in Step 1. Power ratings also must be set for the 
hypothetical engines. Then an airplane must be 
proportioned for each hypothetical engine, as was 
done in Step 1 for the reference engine — here's 
where the bulk of the work lies. 

The cost of each airplane must be estimated as 
it was in Step 2. 

No simple method is available for working out 
these steps. Fortunately, some of the factors wil! 
be the same as they were in Step 1. It may take 
considerable juggling to align all the factors to 
meet, but not exceed, the specifications. Usually 
the second or third approximation will satisfy all 
requirements. 

The three charts in Fig. 1 apply to four airplanes 
designed for Step 3 and meeting the sample speci- 
fications. Weight-horsenower ratios of 1, 2, 3, and 

Concluded on page 46 


Table 1 - Determination of Engine Worth 


Airplane Using Reference Enoine 


Total Factory Cost (from Step 2 $4463 
Airplanes Using Hypothetical Engines, 
Engine Weight, Ib per hp 1 2 3 
Engine Rated Power, hp 165 190 239 300 
Cost, Wt. Cost, Wt. Cost, Wt, Cost, Wt. 
Purchased Items $ Ib t Ib $ Ib $ Ib 
Instruments, radio 250 40 250 40 250 40 250 «4640 
Propeller 225 35 250 40 370 60 480 80 
Powerplant accessories 117 39 141 47 198 66 240 «=: 80 
Wheels, tires, brakes 120 40 135 45 165 55 210 70 
Electrical, hydraulic equipment 120 40 180 60 180 60 180 86-60 
Accessories 100 20 150 30 200 40 250 «46-50 
Furnishings, miscellaneous 200 100 200 100 200 100 200 100 
Totals " 32 3 14 1 306 362 1 563 4 21 1810 480 
Engine 165 380 717 1200 
Raw Materials 346 «86346 518 518 854 854 1272 1272 
Weight Empty 825 1260 1992 2952 
Direct Labor 454 519 613 700 
Overhead 477 546 645 751 


Total Factory Cost (less 


engine), $ 2409 2889 3675. 4533 
Engine Worth (= $4463 — fac- 
cost), 1574 788 —70 
Engine Worth per Horsepowe-, 
$ per hp 12.46 8.29 3.30 
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them arose. Some will continue gathering dust on 

_ Harold T. Youngren the shelves until changing conditions make them 

be Vice-President and Director of Engineering and Research a must. 

vas fae OE REPT. CX You may look at pioneering automobile develop- 

re’s [ae ments and ask, ‘“‘Why did most manufacturers wait 

ANY seemingly current car innovations stem most 40 years before adopting the steering-wheel 

| as from early 1900 ancestry. They were kept gearshift? First, their design was immature. Sec- 
under wraps until necessity for them ripened. ond, the “wobble stick” was simpler and cheaper. 

out Illustrations on the following two pages spot Right-hand drive in early cars prompted their 
wil! [ just a few such examples. These and other engi- roo rs wae nt yale tg _ — yt 

| ™ neering i wi . 

os : a Se ee See ae shift to left-side steering eliminated this need. 

ally ja aper “Passenger Car Design-A Review,” was presented at SAE Other reasons for their abandonment were: the 

. = it Section, Oct. 6, 1947 : 

"all ‘ ; — : 

S because they offer accessibility and de- 
nu Need Shapes , Car of Future sign simplicity, the V-8 and horizontal- 
and Changes in use are redesigning the opposed or pancake engine will become 

coming car. New shape, engine design, increasingly popular. 
styling, and mechanical aids will re- nay 
flect these demands, predicted Young- ae pre abet gg tng Postma 
ning in his paper on which this article Smooth, flowing lines are a must. For- 
$4483 is based. tunately good aerodynamic design en- 
He pointed out that, in its original hances beauty. Functional and aesthetic 
form, the car was designed to carry needs require better styling. 

= te gin wry cha phe pa New mechanical devices are on the 

40 : i way, too. Greater front-end weight of 

a0 trucks his milk cans, butter, and nae * larger cars already hampers steering. 

60 The city dweller transports his family Eventually luxury models will feature 

100 ehygy nS celigg5 age Ng pe ee) auxiliary steering aids. Here cost, not 

4180 All use their cars for these and thou- neces protioms, is the biggest 

i272 sands of other activities. 

2982 More and more the car is becoming ,, ee me es d - : — 
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wider, roomier cars with ample bag- comer tome ee eee mae 

. neers aim to satisfy this growing requi- 
oe Sp site with fully automatic transmissions, 
The trend is for compactness of the more comfortable seats, better ventila- 
: engine package. For this reason and _ tion, improved visibility. 





too-great motion range of the single sliding mem- 
ber and the shifting difficulty with a very short 
lever — particularly in cold weather. This gave rise 
to the off-the-floor gearshift. 

But as the automobile became a handy device 
for running errands and pleasure driving, women 
took an interest in driving. They didn’t share 
man’s enthusiasm for showing off his gear-shifting 
ability without clashing. The need for something 
simpler gave birth to the synchro-mesh transmis- 
sion. Need for more front compartment space sent 
the gearshift lever back to the steering column. 
Maybe this time it’s for good, or as long as manual 
gearshifting remains. 


Modern Suspensions Dated 


American motor cars have also run the gamut 
of spring suspensions. The torsion bar and indi- 
vidual wheel suspension were favorites of European 
designers many years ago. The torsion bar is con- 
fined to few American trucks. But only in 1934 did 
American car builders adopt the individual wheel 
suspension. 

Until that time motorists used their cars mostly 
for comparatively short jaunts. And women 
weren’t driving much. (Today they are a salient 
factor in car design.) Now the automotive engi- 
neer has been alerted to the ever-growing need for 
better ride. He’s doing something about it. 

The 1913 Scripps-Booth Cyclecar is another fore- 
runner of a much-discussed subject — the light car. 
This vehicle was a snappy performer. A number 
were sold. They enjoyed brief popularity. Then 
as now many said they wanted a good light car. 
But sales records proved the public preferred a 
second-hand full-size car to a new light, small one. 


Early Aluminum Car 


In this regard aluminum has been proposed as 
a replacement for “king steel.” Back in 1923 
Pierce-Arrow and Aluminum Co. of America 
jointly produced an aluminum car. This 85% alu- 
minum vehicle weighed 3,045 Ib despite its 133-in. 
wheelbase. A stock model Pierce-Arrow of com- 
parable size weighed 3,730 lb. 

Its 314-in. bore, 5-in. stroke engine developed 75 
hp. It had aluminum cylinder heads, cylinder block, 
crankcase, and oil pan. Pistons, connecting rods, 
and chain case cover were aluminum. 

The conventional transmission was cased in alu- 
minum. Pressed sheet aluminum formed the frame. 
Forged aluminum was used for front axle, steering 
arms, brake levers, and wheels — including drum 
and hub. Aluminum even went into the rear axle, 
torque tube, body doors, and radiator. 

Several of these cars ran up to 100,000 miles 
without giving serious trouble. 

Yet we don’t have aluminum cars today. Why? 
Because the need for lower cost far exceeds that 
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The 1904 Covert Chainless was one of the first to use a fully 

enclosed bevel-geared rear axle similar to modern designs. It also 

featured a rear axle mounted transmission. And 44 years ago drivers 
of this car used a steering-post gearshift mechanism 


for lighter weight. Current use of aluminum is a 
temporary expedient. The steel shortage together 
with a need for sustained production prompts all 
car manufacturers to explore every possible use of 
aluminum. It costs more money, but saves steels 
and builds more cars. 

The four-wheel brake is another case in point 
Racing cars used good mechanical brakes 25 and 
30 years ago. Four-wheel brakes were available at 
least 10 years before their adoption. But two-wheel 
brakes were adequate for low speeds and light 
traffic. 

Advent of faster cars, better roads, heavier 
traffic, need for quicker deceleration and longer 
brake life changed this picture. These conditions 
warranted four-wheel brakes. 

Another feature considered from time to time 15 
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Here’s a rear view of 

that same 1888 model 

Benz. It also stole the 

march on_ present-day 

advocates of the rear- 

engine installation. This 
car had one 


<——__—_ 


Back in 1888 Benz 
brought out this buggy- 
like contraption. Rec- 
ognize the gearshift 
lever on the steering 
column? It’s enlarged at 


item in today’s car engineering limelight—the automatic transmission— 

was achieved nearly four decades ago. This underside view of a 1909 

Carter shows an infinitely variable transmission. These early engineers 

obtained an unlimited variety of unlimited engine-to-axle ratios by 

moving the friction dise across the flywheel face. The transmission was 
standard equipment on this $1150 car 


1946 45 





experience 








left There’s nothing new about the light horizontal opposed-type engine. 
This engine in 2 1909 Schact demonstrated the accessibility, compact- 
ness, and design simplicity of this type long before current light-plane 





+ 


This 1910 Brush fea- 
tured coil springs all the 
way round. A close up 
with the front wheel re- 
moved shows the axles 
positioned by a unique 
combination of shock 
absorbers and_ radius 
rods 

















front-wheel drive. A French steam-propelled con- 
trivance built in 1769 had a front-wheel drive. And 
around the turn of the century Walter Christie 
pioneered front-wheel drive for gasoline engine- 
powered cars. He mounted the engine transversely 
between the wheels, coupled directly to the crank- 
shaft. It flourished in Europe where low produc- 
tion and no concern over mass acceptance give 
greater experimental latitude. 

Front-wheel drive like the rear-engine drive 
offers some interesting possibilities. Both give low 
overall height and potential weight saving. Both 
are ever-present possibilities should the need for 
such vehicles arise. 

Early automotive design engineers who created 
these ‘devices could afford the luxury of trying 
them on the public. They had no tremendous tool- 
ing costs to contend with. Small production re- 
quired no elaborate tools. They could experiment 
at will, change designs with little inconvenience. 
Today’s vehicle designer enjoys no such advantage. 

Mass production and standardized service rule 
out such practices. The manufacturer cannot afford 
to guess wrong on new model changes. Once he 
makes up his mind, there’s no turning back — not 
if he’s to meet close schedules. 

After changes based on needs of the public are 


4 were assumed. The cost estimates appear in 
Table 1. 

Step 5 — All these airplanes will be about equally 
useful because they have been designed to do the 
same job. Therefore, the designer can assume that 
they will all command the same price. If they are 
to command the same price and yield the same 
profit, then manufacturing costs must be equal. 

That means that cost of airplane-less-engine plus 
cost of engine will equal a constant — the constant 
being the cost of the reference airplane including 
engine, or $4463 for our example. The worth of 
each hypothetical engine can be found by subtract- 
ing the cost if its airplane-less-engine from the 
constant. 

This procedure has been followed in Table 1 for 
the example. 

When worth has been computed, all that remains 
to be done is to divide worth by horsepower and 
plot the dividend against weight-horsepower ratio. 
Fig. 2 shows the plot for the example and also the 
results for calculations on a 2-place airplane for 
somewhat similar specifications. 


ANALYSIS CLARIFIES ECONOMICS 


Continued from page 42 








funneled to the design engineers, the drafting. 
board-to-production-line process takes two years, 
That’s the time it takes to make most major 
changes. 

Hand-making the models, dynamometer testing, 
road workouts under extreme conditions then fol- 
low for each new part. This process compiles vol. 
umes of engineering data — all to be digested and 
evaluated. 

Gradually the final design takes shape. The pro- 
duction department then goes to work building the 
dies, tooling, fixtures. The procurement group goes 
into high gear organizing its network of vendors 
into a smooth-working team. Thousands of parts - 
from nuts and bolts to whole assemblies — must 
reach the plant at the right time. 

Millions of dollars.are poured into this finely- 
balanced industrial machine to ready it for the 
mass car production job. Only’ one premise justifies 
such expenditure of manpower, time, and money: 
the design engineer created a new device the public 
needs. This responsibility rules out any temptation 
to gamble or experiment. The investment is too 
great, the consequences of failure too serious. 

But if the engineer gives the public what it 
needs, not what he wants, chances of market re- 
ception are infinitely better. 


The assumption in Step 5 that the airplanes wil 
command the same price ignores the fact that 
lighter engines in lighter airplanes are more de- 
sirable from the handling standpoint. On the other 
hand, the heavier engines will probably have lower 
maintenance costs. Replacement parts and replace- 
ment engines will cost less; and, because specific 
output is lower, longer periods between overhauls 
and longer engine life can be expected. 

The designer’s last step is to estimate the cost 
of the various hypothetical engines and plot cost 
in dollars per horsepower versus horsepower- 
weight ratio. Then he can compare cost and worth 
curves to see what value of weight per horsepower 
he should design for, in order to make the greatest 
profit. 

The airplane manufacturer probably will not be 
content to let the engine builder keep any large 
margin of profit, but both builder and manufac- 
turer cannot help but benefit from the results of 
designing closer to the optimum. The analysis 
offers a good check that the design is not funda- 
mentally unprofitable. 
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DECIMAL DIMENSIONING 


CONVERSION 


Painless for Aeronautic Industry 


pple of decimal in place of fractional 
dimensions meets with little employee and 
vendor resistance and creates no transitional 
snarls. This was the consensus of opinion of 75% 
of the aeronautic industry, now using decimal 
limensioning, in a recently-conducted survey. 

Most people involved in the changeover accepted 
decimals without opposition; others “got religion”’ 
after seeing the system in action. The survey un- 
veiled no costly or serious disruptions during the 
switch from fractions. While methods of intro- 
lucing decimal dimensioning into company opera- 
tions varied, satisfaction over results was close to 
unanimous. 


Favored by Most 


In every case engineering department personnel 

were 100% for the change while at least 90% of 
those in the shop favored it. Others showed some 
resistance but accepted it gradually. 
_One company reported, “At first the shop re- 
jected the plan; on second try, after some experi- 
ence, it favorably accepted same.” In another case 
we found a house divided — the machine shop pre- 
ferred decimals but the sheet metal shop favored 
fractions. Another company reported, “Some old 
timers will never be convinced.” 

About 10% of the decimal dimensioning users 
found some resistance among subcontractors, ven- 
dors, and suppliers. Especially was this true of 
forging and casting vendors since they had no 
decimal shrink scales. One 12-year user of the 


danime ° ‘ a 
‘ecimal system discovered that his forging sup- 
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cimal Dimensioning — What Profit?” was presented at the 
nal Aeronautic Meeting (Fall), Los Angeles, Oct. 4, 1947 
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AMERICAN AIRLINES, INC 
and Chairman of SAE Committees 
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plier redrew each drawing for four years before 
finally accepting the manufacturer’s drawing for 
direct use. 

It’s interesting to note that companies exper!- 
encing difficulty with outside vendors are recent 
converts to decimal dimensioning. Companies 
using the system for more than three years have 
now forgotten any difficulties they may have had 
with suppliers. 

Comparison of errors with that of the old system 
is usually an index to workability of the newly- 
instituted procedure. No decimal-using company 
expressed any concern over this point. In fact the 
general feeling was that accuracy had improved. 


Individual Troubles Temporary 


In isolated cases personnel had trouble thinking 
in terms of decimals instead of fractions. But this 
was only a transitionary problem and not one that 
would contribute to dimensional errors. One manu- 
facturer said that some old timers did not recognize 
0.25 as being the same as 0.250 or 1 in. 

Ease of new employee assimilation may be con- 
sidered another measure of success of any engi- 
neering and shop procedure change. No trouble- 
some case was reported in this area. Each new 
employee accepted the new system as part of his 
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Fig. 1-— This is the kind of 
instruction sheet used by 


aeronautic companies in 

training employees to use 

decimal dimensions instead 
of fractions 


+ 











indoctrination. 
apparently self-corrected. 


Personal difficulties, if any, were 


Types of Training 


The question referring to degree and type of 
instruction preceding the switch to decimal dimen- 
sioning brought the greatest variety of answers. 
Pre-decimal training ranged from “just changing 
the drafting manual” to “lectures, magazine ar- 
ticles, and verbal publicity.” Most issued detailed 
instructions along with the change noted in their 
particular drafting manuals. Fig. 1 shows a typi- 
cal instruction sheet. Others distributed conver- 
sion tables to all employees affected. 

Judgment and understanding of the chief or 
supervising engineer and the shop superintendent 





can greatly ease the familiarization process for 
their personnel. 
One company even formed a committee with 





Table 1 — Use of Decimal Dimensioning in the 
Aeronautic Industry! 


Use the Use the Partially Use 

System System 100% the System 
Engine Makers 86% 83% 17% 
Propeller Makers 80% 100% , 
Aircraft Makers 72% 65% 35% 
Accessory Makers 70% 40% 60% 


Airline Operators 25% 





*See “Extent of Decimal Dimensioning Probed by Aero Drafting Group, 
October, 1946, SAE Journal, pp 81-83, and “80% of Aero Indust’ 
Favors Decimal Use,” March, 1947, SAE Journal, p. 82. 
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representatives from each department to study the 
effects of such change prior to making it. This 
group released instructions covering all conceivable 
engineering complications that might arise. For 
any company anticipating some department’s re- 
sistance to the change, the committee plan is prob- 
ably the best and most orderly method. 

Type of product manufactured’ by the company 
has some bearing on method of conversion. Makers 
of large units — such as airplanes — started the sys- 
tem on new projects only. This eliminated redraw- 
ing of old drawings. In fact this procedure was 
common for most companies. 


Old Drawings Redimensioned 


Others made the system retroactive as of some 
effective date. In these cases several methods of 
reworking old drawings were used. One manufac- 
turer ruled that if more than 50% of any old draw- 
ing had to be redone, the new system should be 
used. Size of drawings influenced the method too. 
But most companies changed old drawings when 
they had to be redrawn. One manufacturer voiced 
the plan of many when he said, “We just let nature 
take its course. It took about two years in our 
case.” 

Not one manufacturer concerned himself with 
use of both systems during the conversion. All 
reported that both systems could be used inter- 
changeably in the shop. Some favored a gradual 
change to help acquaint personnel with decimal 
dimensioning merits. Older users found the com- 
plete change-over to require two to four years. 

Extent to which some companies have gone to 
decimal dimensioning varies from complete ac- 
ceptance to exceptions when referring to bolts, 
rivets, cable angular dimensions, thread sizes, and 
materials procurable only in fractional sizes. Table 
I shows the breakdown of industry use of decimal 
dimensioning. 


Possible Expense Item 


Obsolescence of drafting and tracing paper 
stocks with imprinted fractional tolerances is a 
possible nonproductive cost incurred by the change. 
Survey returns showed most companies had not 
been calling out fractional tolerances and had no 
problem. All others except two just overmarked 
the fractional tolerances with decimal tolerances. 
The two exceptions scrapped small quantities of 
printed stock. 

Such preponderanee of satisfactory experience 
should readily convince one of the ease of switch- 
ing from fractions to decimals. 

An interesting byproduct of this investigation 
ccmes out of the sample drafting procedure sheets 
sent in by some of the companies. They show much 
need for drafting standardization. A big job still 
lies ahead of SAE Committee S-1 in the develop- 


ment and promotion of sound, uniform drafting 
practices, 
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47 Decimal Dimensioning Users 


Survey on the use of decimal dimensioning in the 
aeronautic industry by the SAE Aeronautical Draft- 
ing Manual Committee disclosed the following com- 
panies as users of decimal dimensions. If any other 
company contemplates conversion to the SAE 
decimal system, undoubtedly any one of these manu- 
facturers will answer any questions. 


. Aeronca Aircraft Corp. 

Air Associates, Inc. 

Aluminum Industries, Inc. 
American Bosch Corp. 

. American Tube Bending Co. 

. AVco Mfg. Corp., Lycoming Division 


. Bendix Aviation Corp., Scintilla Magneto 
Division 


B.G. Corp. 

. Boeing Aircraft Co. 

10. Borg-Warner Corp., Detroit Gear Division 
11. Breeze Corporations, Inc. 

12. Camloc Fasteners Corp. 

13. Candler-Hill Corp. 

14. Columbia Aircraft Corp. 

15. Consolidated-Vultee Aircraft Corp. 
16. Curtiss-Wright Corp., Airplane Division 
17. Curtiss-Wright Corp., Propeller Division 
18. Dumore Co. 

19. Eastern Airlines, Inc. 

20. Eaton Mfg. Co., Wilcox-Rich Division 
21. Elastic Stop Nut Corp. of America 
22. Electronic Laboratories, Inc. 

23. Engineering and Research Corp. 

24. Evans Products Co. 

25. Flottorp Mfg. Co. 

26. Holley Carburetor Co. 

27. Jacobs Aircraft Engine Co 

28. Lockheed Aircraft Corp. 

29. Luscombe Airplane Corp. 

30. Marlin-Rockwell Corp. 

31. National Airlines, Inc. 

32. Northeast Airlines, Inc. 

33. Pesco Products Co. 

34. Ranger Aircraft Engines 

35. Republic Aviation Corp. 

36. Searle Aero Industries, Inc. 

37. Shakeproof, Inc. 

38. Simmonds Aerocessories, Inc. 

39. Solar Aircraft Co. 

40. Specialties, Inc. 

41. Spencer Thermostat Co. 

42. Sperry Products, Inc. 

43. Transcontinental & Western Air, Inc. 


44. United Aircraft Corp., Chance Vaught 
Aircraft Division 


45. Western Airlines, Inc. 
46. Weston Electrical Instrument Corp. 
47. Wright Aeronautical Corp. 
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NEUMATICS is the best method of actuating 
aircraft accessories that operate intermittently, 
at high speed, or under heavy load, according to 
the authors. 

In justification, they present the following ac- 


oy 
complished facts for the pneumatic system of the 
XB-46, a 93,000-lb, 4-jet-engine bomber with tri- Dp | = econ = 
ti 





cycle landing gear: 

1. Landing gear retracts into the nacelle in less 
than 4 sec —the first big plane to fly successfully 
that can retract its gear in so short a time. 


e y 
2. Bomb doors operate in 1 sec. 
3. Brakes operate smoothly, can be applied or pe ra ion 


released instantly at all operational temperatures. 


Advantages of Pneumatics 
There are many advantages to operating such 


* 
accessories by air, the authors claim, for instance: 
1. It offers the least total weight per delivered a i me | 
horsepower. 

2. It takes the least amount of power from the 


eee: 








Fig. 1-Schematic diagram of pneumatic system for landing gear and bomb-door operation 
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engines, which is important not only when the 
plane is taking off, but it is also a fuel saver, be- 
cause its potential energy is stored by ground 
}charging, and it need not be restored unless more 
than two complete cycles of operation per unit are 
required. 

3. Air is always available, and at no initial cost. 

1, It is free from fire hazard. 

0. When a leak occurs it is easily detected by 
| the sound of the escaping air, which, incidentally, 
B creates no mess. 

6. It is ideal for extreme winter or summer oper- 


sation: 

(a) The small-diameter lines sufficient for 

; Standard temperatures are satisfactory even at 
6) F, because at this temperature the viscosity 

of air is still very low. 

(b) Unlike viscid fluids, air does not congeal, 
and the freezing of moisture deposited in the accu- 
mulators, originally considered a problem, has 
proved of little consequence, as the air delivered 
rom the ground-charging compressor is practi- 
cally dry and an engine-driven compressor deliver- 


. Mh, . * 
Why sumatics? Or the Case for Pneumatics for Intermittent 
n Aircraft” was presented at the SAE National Aeronautic 


Meeting, Los Angeles, Oct. 3, 1947. 
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ing 5 cfm of free air at 1500 psi discharge pressure 
would collect only 5.77 cu in. of moisture, even 
under the most humid conditions, in the 12 min it 
operates per flight, as compared with a system vol- 
ume of 7000 cu in. 

(c) Pressure loss due to line friction is very 
small over the operating temperature range. 

(d) Serious shock waves due to surge pres- 
sures do not occur because air is a compressive 
medium. 

7. When an actuating cylinder is employed, air 
makes an ideal cushion to arrest the high-speed 
motion of the piston. 

8. When the air storage pressure is at least twice 
that of the operating pressure, sonic velocities are 
reached, so the units can be designed to operate in 
a fraction of a second, if necessary. 


XB-46 Pneumatic System 


Fig. 1 shows diagrammatically the pneumatic 
system for the landing gear and bomb-door opera- 
tion of the XB-46. The system is composed of the 
following: 

1. Accumulators or storage bottles: In these 
units air is stored at 1500 psi to provide potential 
energy for a minimum of two cycles of operation 
without recharging. The units are charged on the 
ground by a service compressor of high capacity 
and are maintained in flight by a low-capacity, 
engine-driven compressor. 

2. Compressors: The most practical compressor 
so far developed is an engine-driven, 2-stage piston 
type that delivers 5 cfm of free air at a discharge 
pressure of 1500 psi. It is small and compact, 
weighing only 15 Ib. 

3. Pressure regulators: These units reduce the 
storage pressure to the required operating pres- 









sure, thereby conserving storage energy and saving 
considerable weight by eliminating the necessity 
for all units and lines to withstand storage pres- 
sure. 

The most satisfactory type now available is the 
optically flat, lapped-plate poppet type. 

4. Relief valves: These units protect the system 
from rupture due to surge pressure or failure of 
the regulator. There are several available, of which 
the diaphragm spring type is the lightest. This 
type, however, has a tendency toward fatiguing of 
the diaphragm after repeated operations. A more 
satisfactory valve is being developed. 

5. Selector valves: These units control the oper- 
ation cf all actuating units. There are basically 
three methods of operating them: (a) pilot con- 
trol by pneumatics or hydraulics, (b) electric 
solenoid control, and (c) manual control. 

So far the “shear flow” type is the most satis- 
factory valve developed. It embodies the principle 
of an optically flat, lapped tubular poppet and slide 
or rotor seat. Unlike other types, where the poppet 
is lifted off the seat to provide flow, the tubular 
poppet is moved along the seat. It wipes off the 
seat as it moves, thus tending to shear off any ice 
forming on it. 

6. Actuating units: These units provide the 
force reauired to move the parts to be operated. 
There are two basic types: (a) actuating cylinders 
with linear motion, and (b) air-driven motors with 
rotary motion. 

Pneumatic actuating cylinders are basically like 
hydraulic ones except that integral lubrication is 
required. This is accomplished at present by in- 
stalling a grease-packed felt washer in a groove on 
both sides of the standard rubber “doughnut” seal. 
Air motors to be operated at high pressures are 
still in the development stage, but they undoubt- 
edly will prove satisfactory and save weight over 
the electric motor, especially in such applications 
as flap drives. 

7. Brake valves: These units regulate the pres- 
sure delivered to the brakes, thereby controlling 
the rate at which the airplane is stopped. 

The most economical brake valve installation is 
achieved by mounting the valve itself on the main 
landing gear and controlling it through the foot 
pedals by means of a remote control, self-contained, 
hydraulic master and slave system. 

Because the landing gear itself can be used as 
an accumulator, very short lines are used to deliver 
air to the brakes. In addition, the exhaust air is 
vented at the valve, thus effecting split-second 
operation. 

The most satisfactory brake valve again em- 
bodies the principle of the optical-flat lapped-plate 


Research Problems 


The development of this pneumatic system was 
not without difficulties. The authors point out that 
research is needed along the following lines: 





1. Seals: Although initially externally juby. 
cated, the rubber seal expands, forcing the lubri. 
cant from between itself and the cylinder wal] 
The rubber then tends to bond itself to the wa) 
and, dependent on the piston size, may require , 
force up to 500 lb to break it loose, even in hydra. 
lic systems. The cure is either a permanently im. 
pregnated lubricant in the rubber seal or a meta! 
seal that is scintered and lubricant induced through 
the pores. This is feasible, especially in systems 
subject to intermittent service and not having ty 
maintain continuous pressure. 


2. Pressure regulators must be designed with a 
low rate spring so that temperature changes and 
a small adjustment do not cause high pressure 
changes. Regulators all seem to have a high-rate 
spring, which is ideal for weight saving under 
normal conditions, but, since the spring is short 
and stiff, it is sensitive, especially on regulator 
bodies made of aluminum, so that the differential 
of expansion is high. They must also be capable 
of flowing air equivalent to the line size used and 
have free return flow. 


3. Metal diaphragms of relief valves must be 
capable of repeated cycles without fatigue of the 
metal. 


4. Hydraulic and pneumatic methods of snub- 
bing actuating cylinders at the end of their stroke 
must be investigated. Of the pneumatic methods 
tried in the XB-46, the use of a bypass valve in 
the bomb-door system was the only successful one. 
This system was based on restricted flow to the 
opening side of the cylinder and full flow to the 
closing side. When full operating pressure was 
reached, the bypass valve closed off the flow and 
opened the closing side of the cylinder to a re- 
stricted exhaust to the atmosphere, which provided 
an adiabatic cushion on the closing side but ulti- 
mately allowed the air to bleed off and the full 
effective pressure to work to hold the door open. 

When large masses and forces are involved, de- 
velopment should be carried out on integral hy- 
draulic snubbing within the pneumatic actuating 
cylinder itself. 


5. Pneumatically operated starters are needed, 
especially for jet engines, which require ground 
service battery carts, making starting in remote 
locations impossible. 

6. Pneumatic-driven motors with followup con- 
trol must be developed for flap, surface control, 
steering, and the like. It should be possible to 
build one for about 25% of the weight of an 
equivalent hp electric motor. 

7. Pilot’s seat and canopy emergency ejection by 
pneumatics should be developed. 

8. Windshield cleaning not only by pneumati- 
cally driven wipers but also by spraying the wind: 
shield with fluid by an air-driven jet pump of the 
venturi type is needed. 
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Fitting The TG-180 gee To 






FWD ENGINE MOUNT oun . 
SP gn — 
re 


REMOVABLE DUCT SECTION— 


(This paper will be published in @ull in SAE Quarterly Transactions) 
CORES of installation problems were encoun- 
tered and solved before the TG-180 turbojet 

a the XP-84 Thunderjet fighter to set an offi- 
ial American speed record of 611 mph in August 

of 1946. 

A frank discussion of some of the problems may 
benefit others who must design similar installa- 
tions. There were the usual major problems of 
cramming the engine and all its accessories into 
the small space available — yet providing for easy 
access and quick engine replacement. At the same 
time, losses in the long inlet duct had to be held 
down... the tail pipe had to be connected to the 
engine in a strong, tight joint that would not im- 
pose excessive bending moments on the engine. . 
the fuselage had to be protected from the heat of 
the engine .. . a jet nozzle of optimum area had 
_ be supplied . . . oil lines had to be made trouble- 
ree... 


en 
Par 


r “Engine Installation Problems in the XP-84 Airplane,” was pre- 
sented at a meeting of the Metropolitan Section of the SAE, New York, 
Vec. 9. 1946. Editing of this paper hed to be delayed until it was 
ased by the Army Air Forces 
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: by R. R. | Higginbotham 


Lack of space was the primary problem. The 
configuration of the P-84 was based on the prin- 
ciple that the smaller the airplane, the faster it 
would be. 

Engine air is taken from the stagnation point on 
the nose of the fuselage into a circular opening 
which branches into two ducts. The ducts merge 
into an annulus again just ahead of the com- 
pressor inlet. 

Splitting the duct provides space for the nose 
wheel and strut. Two interconnected fuel tanks 
having a combined capacity of 130 gal are also 
located between the ducts. 

Because the inlet ducts had to be led under the 
pressurized cockpit, the straightest possible over- 
all path required that the engine be mounted nose 
down 4 deg with respect to the fuselage axis. Cor- 
responding bends in the tail pipe bring the gas 
stream back to the axial direction. No adverse 
effects on stability were expected, because the 
inertia effects cancel out within the airplane. 
Flight experience has born out this expectation. 

The specifications required that it be possible to 
change engines in 50 min. With this in mind, the 
fuselage tail section was designed to be attached 
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to the main fuselage with four bolts, the parting 
line being just aft of the engine trunnions. The 
tail pipe does not have to be removed from the 
rear of the fuselage to remove the engine. 

Engine and tail pipe can be separated by unfas- 
tening a quick-disconnect clamp which covers mat- 
ing V-flanges. A special dolly is available for 
moving the detached fuselage assembly. 

The inlet duct-engine connection is a butt joint 
sealed by confined hollow rubber rings. This con- 
nection requires no unfastening. 

Of the three engine supports, two are horizontal 
trunnions equipped with quick-acting clamps. The 
third support, located forward at the top, slides in 
a track attached to the fuselage. Guide rails were 
designed for the main horizontal trunnions to 
guide the engine past close clearances during re- 
moval and replacement. Experience has shown 
that these guide rails are not necessary — that the 
engine can be handled easily by attaching a sling 
to the main trunnions and drawing the engine 
rearward, using the top mount in its track for sup- 
port and guidance until the forward cable of the 
sling can be attached. 

This general installation pattern turned out to 
be a good answer to the replaceability problem. 
Actually, one engine can be removed and another 
put in place in 50 min. 


Induction System Losses 


First worry about the induction system was that 
duct losses in the 15-ft-long duct would seriously 
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reduce the static thrust at the start of take-og a 
It was thought that auxiliary inlets near the con. a 
pressor might be needed. a 

Tests of a mockup duct without auxiliary inlet; e 





on an actual engine mounted on a thrust stan; 
showed, however, that the loss of static thrust g; 
7600 rpm was only 4% and the reduction of jn. 
pact pressure at the compressor inlet was onl) ie ° 
1.9%. Then auxiliary inlets were added and mor: 





tests run. Thrust loss was cut to 2.9% and impact. V 
pressure loss to 1.5%. The complication of auxil. t 


iary inlets is not justified. 
Losses due to leakage were much more serious 
The ducts had to be fitted with removable panei | 
to permit access to the accessories enclosed be. 
tween the pranches. 
When the first design of the rear duct section 
was pressure tested in the laboratory, the leakage 
was so severe that the factory air supply could not 
produce the required test pressure. 
Sealing compound was applied to the riveted 
seams, and fasteners were spaced more closely 
The next test showed greatly reduced leakage. 


Exhaust System Problems 


The problem of designing the joint between the 
engine tail cone and the tail pipe was complicated 
by three requirements: 

1. The engine manufacturer insisted that the 
bending moment applied to the engine tail cone 
by the tail pipe be kept to a minimum. 

2. The joint had to be able to withstand the 
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axial load in the tail pipe. This load was estimated 
at 5100 lb, based on exhaust-gas pressure of 35 psi 
and a 21-in.-diameter tail pipe and a 16-in.-diam- 
eter jet nozzle. A value of 6000 Ib axial load was 
used for design purposes to allow for possible fu- 
ture increases in engine rating. 

3. A quick-detachable joint was required be- 
tween engine tail cone and exhaust pipe. 

In designing to meet the first requirement, it 
was assumed that the worst bending deflection of 
the fuselage would occur in the vertical plane. 
Straps inside the tail pipe were extended rearward 
from the tail pipe flange. Trunnions mounted on 
the pipe slide in slots of these straps. 

3y pivoting in the slots, trunnions prevent bend- 
ing moment due to tail-pipe deflection from being 
passed along to the engine tail cone. By sliding 
in the slots, trunnions accommodate thermal expan- 
sion. (Three semicylinders supporting the rear of 
the pipe slide also along. longitudinal channels in 
the fuselage. ) 

At first, only two straps were used, but in opera- 
tion the load transmitted by the straps to the 
flange was so concentrated that the cone flange 
simply rolled over and pulled out of the clamp. 
Requirement 2 certainly was not fulfilled. 

There followed a hectic period of static testing, 
reinforcing, and retesting. The successful strap 
desfgen is shown in Fig. 1. Four straps (shown 
dotted) were located 45 deg each side of the ver- 
tical centerline. The attachments of the trunnions 
to the pipe were reinforced with finger patches 
and gussets. The forward ends of the straps were 
widened for better distribution of the load into the 
mounting flange. 

The TG-180 tail cone, at the time this installa- 
tion work was being done, had a flange with 48 
bolts for attaching the tail pipe — obviously not a 
quick-detachable joint. In order to obtain a strong, 
quick-detachable joint without modifying the en- 
gine tail cone, an adaptor was bolted onto the 
engine cone flange. The adaptor and the tail pipe 
were built with V-flanges, which were held to- 
gether by a V-clamp. The joint was sealed by a 
Cook Electric bellows. 

Section A-A of Fig. 1 shows the joint and the 
clamp with one of its braces. Fig. 2 gives another 
view of the clamp. This whole design was rugged. 
When the turnbuckle was properly adjusted, it 
clamped the flanges and gasket into a strong gas- 
tight joint. 

The flaw in the design was that both toggle and 
turnbuckle could be reached only through a small 
access door at the bottom of the fuselage. If the 
toggle worked too hard or too easily, the mechanic 
had to rotate the clamp ring 180 deg to adjust the 
turnbuckle. This might have tempted the mechanic 
either to leave the clamp so loose that exhaust 
gases could leak or to force the toggle with the 
nearest crowbar, which could wreck it. 

In order to overcome the flaw, the clamp was 
redesigned to fasten with a porthole bolt engaging 
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a slotted ear. Clamps with the new fastening will 
be used after the present stock has been exhausted. 

The clamping arrangement used with a similated 
section of the engine tail cone was tested under 
loads which allowed for the reduction in strength 
of the materials under elevated temperatures. 
Loads were applied with the exhaust-pipe joint 
deflected through an angle equal to the static bend 
angle plus the angle produced by the calculated 
fuselage deflection. The engine tail cone stood the 





The XP-84 was officially timed 
at 611 mph at Muroc Army Air 
Base in August, 1946. This would 
have been a new world’s speed 
record, had not the British set a 
record of 616 mph on the same 
day. 

Since that time, the P-84 has 
averaged 621 mph on a flight 
from St. Petersburg, Fla. to Eglin 
Field, Fla. It has been flown from 
New York to Washington in 17 
min. 

The P-84 is the only United 
States jet fighter whose armament 
has been fully approved by the 
AAF. In one test, the plane fired 
70,000 rounds of ammunition from 
one set of guns and a complete 
change of armament was made — all 
within 30 min. 











bending moment and the joint stood the load suc- 
cessfully, proving that Requirements 1 and 2 had 
been met. And the V-clamp was considered fast 
enough for Requirement 3. 


Cooling Provisions 


Ventilated shrouding was chosen to protect the 
fuselage structure aft of the compressor from heat. 
The shroud weighed less than the insulation blan- 
kets then available. 

Circulation of air could have been induced by 
use of either a ram scoop or the ejector effect of 
the main jet. The ram-scoop idea was rejected be- 
cause the scoop provides no flow for ground opera- 
tion. The ejector will induce flow at any time the 
engine is running. 

There was some fear that the ejector would have 
a detrimental effect on engine thrust. But when 
thrust-stand tests were made on an engine with 
the P-84 tail pipe — with and without ejector — the 
difference in thrust was found to be within the ex- 
perimental error. 

On the strength of this evidence, a shroud was 
designed for use with an ejector. At the aft end 
of the compressor, a bulkhead seals the space be- 












Fig. 2—V-clamp with toggle and turnbuckle 


tween the shroud and the skin. All air drawn in 
through louvers in the fuselage skin just aft of 
the bulkhead must pass between the shroud and 
the exhaust piping. The tail pipe ends about 19 
in. inside the end of the shroud, giving sufficient 
mixing length for the ejector action. The shroud 
merges with the skin at the shroud exit. Between 
shroud and skin is dead air space. 

When the shrouding was flight tested, the 
thermocouple reading for the rear portion of the 
shroud went off the scale of the Brown recorder 
at 572 F. 

In spite of this high shroud temperature, tem- 
peratures of all parts of the aluminum-alloy fu- 
selage structure were satisfactory. A temperature 
limit of 250 F had been set arbitrarily for these 
parts. (This temperature involves only small re- 
duction in strength.) The maximum structure 
temperatures recorded in flight were about 220 F 
for the skin and about 279 F for the frames. The 
frames had ample safety margins at 279 F. 

Evidence soon came to light that this cooling 
capacity was costing a considerable loss of thrust 
-—a finding contrary to the earlier thrust-stand 
tests. The airplane was tested on a thrust cradle 
with and without the fuselage rear section. At 
rated engine speed, thrust was 180 lb greater with- 
out the tail, indicating that the ejector dissipates 
that much thrust. Later tests have cast suspicion 
on the accuracy of the thrust cradle, but there is 
no doubt that a considerable loss of thrust is 
chargeable to the ejector. 


Fitting the Jet Nozzle 


The jet nozzle is welded directly to the end of 
the tail pipe. The nozzle is formed with double 
curvature in the longitudinal cross-section so that 

















ACTUATOR 


Fig. 3-—Variable-area jet nozzle arrangement 


the walls at the exit are tangent to a line parallel 
to the pipe centerline. 

Before the nozzle could be formed, it was neces- 
sary to calculate the optimum area. The engine 
manufacturer’s thrust-stand tests were made with 
straight conical nozzles. Because of the vena con- 
tracta of a straight cone, it was difficult to calcu- 
late the area required for a faired nozzle. Even 
after some comparative data had been accumu- 
lated, faired-nozzle areas could not be calculated 
with enough accuracy to obtain optimum results 
with any given individual engine. 

The nozzle area calculated by General Electric 
for their Schenectady-built TG-180 was about 200 
sq in., corresponding to a diameter of about 16 in. 
Test flight and thrust-cradle runs showed that both 
jet thrust and exhaust-gas temperature are ex- 
tremely sensitive to small changes in nozzle area. 
GE had predicted a 3% change in area would 
change gas temperature by about 100 F and thrust 
by about 8%. Tests on the installed engine indi- 
cate the effect of area changes is even greater. 

As other engines of the same type were put into 
service, it became obvious that nozzle-area require- 
ments differed widely from engine to engine. Ex- 
perience in building the various nozzles proved 
that it was impossible to manufacture the sheet- 
metal parts with sufficient accuracy. 

These problems were solved by enlarging the 
standard pipe and increasing its length 1 in., the 
final inch being a slight taper. The original 198- 
sq in. nozzle could be enlarged to as much as 207 
sq in. by trimming off the taper. Scribe marks 
14 in. apart were placed on the tapered section to 
aid in making a square trim and in estimating 
where to cut for a given reduction in gas tempera- 
ture after the initial temperature had been deter- 
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mined from ground tests. This expedient worked 
successfully. 


Then along came the Chevrolet-built TG-180-A5. 
It required a nominal jet area of 210 sq in. 

Another trimmable nozzle was designed with an 
area range of 206 to 216 sq in. When the Lynn- 
built model appeared, it required a third size of 
nozzle. Changes in requirements were due to slight 
changes in design. 

These experiences pointed to the need for mak- 
ing nozzle area adjustable over a considerable 
range, at least on the ground. 

A nozzle whose area could be varied in flight 
would solve the problem of accommodating the 
different area requirements of individual engines 
and it might have two additional advantages: 

1. Improvement in cruising fuel consumption 
might be realized by adjusting the nozzle to opti- 
mum area for cruising conditions. 

2. Improvement in airplane acceleration and de- 
celeration might result from area control while 
engine power is being changed. For acceleration, 
use of a large area at the start would reduce back 
pressure on the turbine. Thrust would be cut only 
momentarily to permit the turbine to deliver more 
power to the compressor per pound airflow. 

A bulb-type variable-area nozzle was designed 
for the XP-84. Its streamlined bulb is mounted on 
a sliding shaft supported by rollers. The bulb is 
operated by an electric actuator through a lever 
pivoted at the vertical support island. Full travel 
will vary the area from 195 to 240 sq in. 

During flight tests, a good deal of burned and 
semiburned oil collected on the inside of the tail- 
pipe shroud in the vicinity of the jet nozzle. The 
inside of the shroud was clean at all points forward 
of the louvers which had been cut through the 
shroud to equalize the differential pressure across 
the shroud. The inside of the fuselage was also 
clean forward of a joint at the forward end of the 
ventral fin. There was oil on the outside of the 
fuselage skin for most of the distance aft of the 
discharge tube. 

First thought was that the oil was leaking from 
the oil discharge pipe. Through this pipe, the mix- 
ture of oil and air sprayed into the bearings is 
discharged overboard. . 

Careful examination of the discharge tube dis- 
closed no leaks inside the fuselage or around the 
joint where the pipe pierces the skin. 

The real cause of oil deposition on the shroud 
was that discharged oil was carried along the out- 
side of the skin in the air stream. At the first leak 
in the skin- apparently at the ventral fin —the 
ternal suction produced by the ejector drew the 
oil inside the skin and then through the equalizing 

louvers to the inside of the shroud. 

The whole problem was solved by developing a 
venturi-type discharge tube, which ejects the oil 


_ of the skin without projecting beyond the 
skin. 
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AIR TRANSPORT MEETING 


continued from page 31 


tion by segregating outgoing and incoming pas- 
sengers and by making it easy for inbound travel- 
ers to leave the airport or transfer to outgoing 
ports. Improved circulation makes the terminal 
more attractive to friends of travelers and other 
visitors too, so that more of the public is exposed 
to the terminal concessions. 

After considering how airports should be laid 
out and terminals built, the engineers turned their 
attention to problems of efficient use of airport 
operating personnel and equipment. Success was 
reported with the cooperative attack being made 
on the problem at Willow Run, the airport for 
Detroit, and at Covington, the airport for Cincin- 
nati. At these two points, a terminal company 
provides almost all the airport services which 
would be provided normally by individual carriers 
through their own organizations. Latest figures 
show that the job is being done with approximately 
half the personnel which would be required if each 
carrier provided its own organization. 


Changes Urged in Traffic Control 


Air traffic control systems may have to cope with 
commercial planes flying at speeds of 600 mph 
within the next 10 years, if the industry continues 
its progress, an airline official asserted. Present 
traffic control systems would dissipate all the bene- 
fits of such speeds. The speaker advocated four 
points on which to develop a new system adequate 
for stepped up speeds: 

1. Each pilot must be provided means for indi- 
cating to the traffic control agency the flight plan 
he wishes to follow. 

2. The pilot of each aircraft must know his posi- 
tion at all times. 

3. The traffic control agency must know continu- 
ously the location and, if possible, the identity of 
all aircraft over which it is exercising control. It 
must also know the approximate time of arrival of 
aircraft approaching its area. 

4. The traffic control agency must be provided 
means for indicating continuously to each aircraft 
the desired position along its route. 

One discusser, pitying the poor ground operator 
of such a system, asked how a mere human could 
be expected to handle the assignment. The reply 
was that every possible aid — mechanical and other- 
wise — would be furnished. It was suggested that 
standardized phraseology be adapted in order to 
eliminate the difficulties due to differences in inflec- 
tion and language. 

Asked whether his proposed system was eco- 
nomical, the speaker said that there would be no 
problem of economics once we can bring airplanes 
straight into landing strips, without stacking. 
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F all the energy losses in the Otto-cycle engine, 

the temperature or sensible energy in the ex- 

haust offers the greatest possibility for recovery 
of additional power and efficiency. 

This loss— which comprises 47% of the total 
energy supplied by the fuel for the Wright Cyclone 
18-cyl engine at cruising power and chemically cor- 
rect mixture strength — is also in a form that can 
be utilized quite readily. 


Engine Heat Balance 


Fig. 1 gives a complete heat balance for this 
engine. Although this figure represents a particu- 
lar cruising condition, the ratio of the sensible 
energy of the exhaust to the brake power output 
is roughly constant over a wide range of powers. 
Thus, Fig. 1 indicates that for every horsepower 
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delivered by the engine, about 1.5 hp is normally 
rejected as temperature energy in the exhaust. 
Less than one-fourth of this energy is available 
for useful work, however, because of friction losses 
and low energy availability. In addition, in recov- 
ering this energy and converting it to useful work, 
conduction, radiation, and shock losses will occur. 
It is impossible to eliminate such losses, but they 
can be reduced by insulating the exhaust pipe, by 
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and port, and possibly by redesigning the valve and 
port to reduce shock and expansion losses. 


Exhaust Recovery 


Two systems have been devised to recover this 
energy: in one, the exhaust or blowdown is utilized 
lirectly as it comes from the engine; in the other, 
the blowdown from each cylinder is collected in an 
exhaust manifold and discharged in a stream that 
is essentially steady flow. The steady-flow or pres- 
sure system gives best results when atmospheric 
pressure is less than engine exhaust pressure. 

Neglecting leakage, the losses in the latter sys- 
tem are relatively constant, regardless of altitude 
because, as far as the engine knows, it is still blow- 
ing down to sea-level pressure, whatever exhaust 
pressure is maintained. With the pure blowdown 
system, on the other hand, the loss increases with 
altitude because, as the exhaust pressure is re- 
duced, the velocity from the nozzle increases, caus- 
ing greater shock and friction losses. It is to be 
expected, then, that the net available energy from 
either system will be the same at some altitude, 
and above this altitude the pressure system will 
be better. 

This altitude is, of course, dependent on many 
factors. For instance, the recovery of the pressure 
system can be increased by raising the exhaust 
pressure somewhat. In general, however, the per- 
formance of the two systems will be equivalent at 
25,000-30,000-ft altitude. 


Optimum System 


_ The optimum system of power recovery would 
0€ a combination of the blowdown and the pressure 
systems. In this type of unit, the gas would blow 
down a pressure of 25-40 in. hg absolute in a blow- 
lown turbine, then it would be collected and ex- 
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LTHOUGH an appreciable fuel saving can result 
from the use of an exhaust turbine compounded 
reciprocating engine, trouble may be encountered, 
due to exhaust temperatures being too high for 
safe operation in the turbine. Tests indicate that 
either a method of cooling the gases sufficiently 
to maintain safe operating temperatures must be 
used or the turbine must be designed to withstand 
temperatures up to 1950 F. 

For example, one series of tests of a conven- 
tional, single-stage V-1710 engine having a 6.65 
compression ratio and a blower ratio of 9.6 de- 
veloped 950 hp at 19,000-ft altitude with a cruising 
consumption of 0.480 lb per bhp-hr, whereas the 
turbine-compounded engine developed 1040 hp with 
a specific fuel consumption of 0.395, giving a fuel 
saving of almost 18%. 

Fig. 1 shows the results of a test run at 2700 
rpm, full throttle, and 19,000 ft over a range of 
fuel-air ratios of 0.059-0.084. The comparison is 
made between a V-1710 engine with and without 
a turbine. 

At minimum specific fuel consumption the tur- 
bine compounded engine shows a gain in consump- 
tion of about 16%. The gain in power through 
the use of the exhaust turbine at a fuel-air ratio 
of 0.064 was 12.5%. At the best power fuel-air 
mixture condition, the turbine feedback engine 
gave a specific fuel consumption of 0.454, as com- 
pared with 0.520 for the standard engine, the out- 
puts being 1122 and 1018 bhp, respectively. Tests 
also showed that minimum cruising fuel consump- 
tion was maintained at a lower value over a wide 
range of altitude. 

Due to the high exhaust gas temperatures that 
were obtained at high power and certain other 
conditions, it was not possible to fly a turbine feed- 
back engine installed in an airplane. Instead, a 
V-1710-E27 engine was built and a test program 
conducted with it (Fig. 2). Tests at 30,000-ft alti- 
tude and 3200 rpm showed a total power output 
of 1530 bhp. The calculated turbine horsepower at 
this condition was 550 and the exhaust tempera- 
ture was 1600 F. The comparable engine without 
exhaust turbine developed 1200 hp under the same 
conditions. At 25,000-ft altitude, 2700 rpm, and 
a fuel-air ratio of 0.066, the turbine feedback 





* “Allison V-1710 Exhaust Turbine Con Reciprocating Aircraf 


Engine” was presented at the SAE Natior Aer tic Meeting. Los 
Angeles, Oct. 2, 1947 
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Fig. 1-—Turbine power feedback — 
V-1710-G engine and GE B-31 turbine — 
2700 rpm, full throttle, 19,000-ft. alti- 
tude - 6.65 compression ratio, 9.6 blower 
ratio 
X-EX-13 without turbine 
O-EX-19 with turbine 


showed a brake specific fuel con- 
sumption of 0.450, whereas the 
conventional 2-stage engine showed 
a consumption of 0.570. That is, 
there was a reduction of 21% as 
a result of exhaust turbine com- 
pounding. Under these conditions 
the engine output increased from 
825 to 1120 hp, or there was a gain 
of 36%. 

Despite the revolutionary re- 
sults obtained in the exploratory 
tests, it was decided to drop fur- 
ther development of the com- 
pounded reciprocating engine, as 
it was felt that the engineering 
manpower that would have been 
required to bring the compound 
engine to a practical stage would 
be better devoted to developing the 
turboprop engine. 


Fig. 2 Turbine compounded engine 
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panded to atmospheric pressure through a steady- 
flow turbine. 

The available energy for the three systems in 
terms of per cent of basic engine output for 30,000- 
ft altitude is: 46.5% for the pressure system, 
36.7% for the blowdown system, and 59.3% for 
the combination blowdown-pressure system. 


Methods of Recovery 


The methods of power recovery are: 


1. Jet stacks (Fig. 2A): In this system the ex- 
haust is discharged through individual or siamesed 
stacks in a rearward direction, exerting a thrust 
on the airplane, due to the momentum of the gas. 

This system is best at low altitudes and high 
speeds. It has the advantage that some exhaust 
power can be recovered with it for a relatively low 
development expenditure. Its performance at low 
speed and take-off, and the noise level of the ex- 
haust, however, leave much to be desired. 

2. Augmented jet stacks (Fig. 2B): If it is in- 
tended to use the jet system at low air speeds, it 
would be desirable to find a means of converting 
the low-mass-flow high-velocity jet to a high-mass- 
flow low-velocity jet with a corresponding more 
favorable velocity ratio, .as the ability to utilize 
energy varies directly as the ratio of air speed to 
jet velocity. This can be accomplished by an ejector 
or jet augmentor. 

In many respects this method is similar to the 
familiar steam ejector. A high-velocity primary 
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jet (the exhaust gas) is discharged into the throat 
of a constant-area mixing tube, which is roughly 
five diameters long. In the mixing section, energy 
is taken from the high-velocity primary jet and 
transferred to the low-velocity secondary fluid, 
reducing the velocity of the former and increasing 
the velocity of the latter. The net result is that 
the momentum of the mixed gases is greater than 
the sum of the momenta of the entering primary 
and secondary fluids. 


At low speeds this method is better than the 
simple jet stacks, but at higher speeds — between 
150-250 mph, depending on operating conditions — 
performance falls off, so that it is inferior to the 
simple jet. 

In addition to acting as an augmentor, the ejec- 
tor can act as a cooling air pump, providing several 
inches of water pressure drop while still delivering 
some net thrust. Such a system appears to have 
excellent possibilities when operating conditions 
make cooling exceptionally difficult, since not only 
is engine cooling improved, but the high drag 
caused by large flap angles is eliminated. 

In general, the merits of this method are that it 
is simple in design and provides low-speed power 
recovery and cooling at reasonable cost in addition 
to producing some muffling effect. 

3. Blowdown turbine (Fig. 2C): This system 
converts the kinetic energy into useful power in 
a turbine. Turbine output can be transferred to the 
crankshaft through gears, or it can be used to drive 
accessories, should the auxiliary power require- 
ments be large. This type of blowdown system is 
more complicated and may cost more to develop 
than either of the previous types, but it has the 
advantage not only of greater recovery in the 
low- and moderate-speed regimes, but of maintain- 
ing a favorable power-weight ratio with improved 
fuel consumption. 


Exhaust blowdown is a process of violent fluctua- 
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Fig. 2—Blowdown power recovery methods: A (left): jet stack; B (middle): augmented jet; C (right): blowdown turbine 
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tion, and its application to turbine power recovery 
requires more design compromise than is necessary 
with a steady-state turbine application. Obviously, 
the turbine blade design can only attempt to com- 
promise the wide variation. 

The blowdown turbine is by far the best system 
for moderate air speeds and low and medium alti- 
tudes in long-range operation. The high power 
available for take-off is extremely important, espe- 
cially when compared to jet stacks. The increase 
in power, and the reduction in fuel consumption, 
combine to effect significant improvements in air- 
plane performance. 

Power recovery engines of the blowdown type 
can be built with the same cowl line and with little 
increase in engine length, and deliver 15% or more 
take-off power. 

4. Pressure or steady-flow system (Fig. 3): 
This method of converting the energy to a useful 
form is quite similar to that just considered, since 
power can be recovered in a form of jet thrust by 
means of a turbine. The jet thrust of the pressure 
system is mainly of academic interest, for in gen- 
eral the pressure system requires some form of 
turbine for efficient recovery. 

The pressure turbine system differs from the 
usual turbosupercharger system in that there is 
no waste gate, so that all the exhaust gas, except 
for leakage, passes through the turbine, and the 
power output is not necessarily used to drive a 
compressor. For high-altitude operation an auxil- 
iary compressor is needed, but the available power 
is in excess of the supercharger power required. 
The excess can be recovered and returned to the 
engine crankshaft or to the accessories. The neces- 
sary division of power can be accomplished by 
using two or more turbines in parallel, one driving 
the compressor, the others feeding power back into 
the engine. 

One advantage of the pressure turbine system 
over the blowdown system is that the steady flow 





of the exhaust gas results in high turbine eff. 
ciencies. If the blowdown turbine can attain 60%, 
the pressure turbine should have little difficulty jy 


reaching 65%. This advantage is partially over. 
shadowed by the leakage problem, which can he 
rather severe, due to the large pressure difference 
between the exhaust manifold and the atmosphere. 

If a blowdown turbine and a pressure turbine 
system are placed in series to give a double. 
compound engine, a system is formed that has a 
definite advantage for high-altitude work in that 
satisfactory operation can be attained with one. 
or at most two, turbine-to-engine gear ratios. This 
is due to the fact that the discharge pressure on 
the blowdown turbine (which returns power to the 
crankshaft) is always operating at a turbine ex. 
haust pressure that is roughly independent of alti- 
tude, hence the blowdown velocity is almost con- 
stant. 

A convenient division of power is to use the pres- 
sure turbine to drive an auxiliary supercharger, 
while the blowdown system returns power to the 
engine crankshaft. A waste gate must be included 
between the turbines to control the pressure drop 
across the steady-flow unit and the power output, 
which represents a power loss unless the available 
jet thrust is utilized. The loss through the waste 
gate is fairly small, however, since the blowdown 
turbine has already removed energy from the gas 
and reduced its temperature, resulting in a more 
nearly closed waste-gate position than in the usual 
turbosupercharger installation. 

At very high altitudes, the pressure turbine sys- 
tem and the double-compounded pressure-blow- 
down system are practically without competition 

5. Binary cycle: In this system the heat of the 
exhaust is transferred to a second medium as, for 
instance, a steam turbine system. Although it gives 
good recovery, the equipment required is quite 
complicated and heavy, making its application to 
aircraft somewhat doubtful. 
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Fig. 3—Pressure power recovery methods: A (left): pressure jet, B (right): pressure turbine 
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HE Electronic Analog cuts solution 
T turboprop control system prob- 
lems from days to minutes. 

This research tool computes and 
shows instantly the effect of changing 
any one of the five dynamically and 
statically interrelated variables in 
turboprop controls. They are speed, 
torque, temperature, fuel flow, and pro- 

eller blade angle. See Fig. 1. The 
ae finds the best combination 
of variables for the design. 


Complex Calculations 
Doing the job analytically involves 
seventh order differential equations. 
Empirical methods call for costly 
test equipment and experimentation. 
Both consume days of calculation and 
test. But neither establishes the opti- 
num design. 
The Analog shows behavior of the 
variables during and after introduc- 
n of transient disturbances. It dis- 
plays problem solutions on an oscillo- 
pe. They appear as a stationary 
ot of the transient variation against 
a synchronous time base. An auto- 
utic camera photographs the plots. 
Correlation between Analog results 
ind full-scale engine tests has been 
stablished. Control systems predicated 
\nalog information have performed 
is anticipated on turboprop engines. 
Analog investigations were made of 
le independent control of speed and 
iperature in the initial stages of 
levelopment. These checks were made 


establishing various operating condi- 
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Fig. 1— Related influences of the five variables in turboprop engine control. 





The Electronic 


Analog computes the best combination for a given performance in a small fraction of the 
time it takes by calculation or test 


tions and then introducing a step dis- 
turbance to each variable. 

Fig. 2 shows a typical Analog re- 
sult. It reveals the effect on speed and 
temperature of a 10% instantaneous 
disturbance to propeller blade angle. 
Selecting the control system in this 
case involves evaluation of 25 design 
characteristics, under influence of four 
types of disturbance and at least 
eight operating conditions. 

The Analog does the job in a day. 
By analytical or empirical methods 
it would take months. Over one million 
possible combinations must be investi- 
gated. 

The Analog gives continuous simu- 


lation. The operator can immediately 
scan and record in short order each 
characteristic evaluation. 

This instrument also evaluates ef- 
fect on performance of production 
tolerances and service deterioration of 
both engine and controls. It will evalu- 
ate complex dynamic phenomena such 
as lag. Principle of the Analog com- 
putor and how it works will be describ- 
ed in detail in the paper to be printed 
in full in SAE Quarterly Transactions. 
(Paper “Electronic Analog Studies for 
Turbo-Prop Control Systems,” was pre- 
sented at SAE National Aeronautic 
Meeting (Fall), Los Angeles, Oct. 3, 
1947.) 





Fig. 2~The Analog shows what happens to speed and temperature in a typical turboprop engine with a 10% instantaneous disturbance of pro- 


peller blade angle. 


(A) shows the 10% disturbance to blade angle, (B) speed error, and (C) effect on temperature 
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Slimmer Axles Lower 
Roller Bearing Cost 


Based on paper 
By GEORGE W. CURTIS 
Timken Roller Bearing Co. 


INIMIZING the diameter of tractor 

and implement stationary axles 

makes roller bearings as cheap as slid- 
ing bearings. 

This proved to be the case in tests 
for a 2100-lb per wheel condition. Re- 
sults showed a 1%-in. stationary single- 
wheel axle with friction bearing could 
be replaced—at no greater cost—by a 
1%-in. axle with tapered roller bear- 
ing. Stress under static bending test 
was 18,000 psi for the larger axle com- 
pared to 7400 psi for the smaller one. 
Fig. 1 shows both designs. 

Difference between cost of tapered 
and friction bearings, according to esti- 
mates of some manufacturers, was off- 
set by the following savings with the 
modified design: 

1. Axle weight reduced 70%; 


2. Weight of other parts reduced 
10%; 

3. Machine time reduced 30%. 

This tapered roller bearing and 
lighter axle have given satisfactory 
field service over the past six or seven 
years. They are proving their merits 
in nearly 100,000 machines. 


Machining Flaws 


There have been a few failures at 
the axle diameter adjacent to the outer 
bearing under comparatively light 
loads. But the design was not at fault. 
Sharp tool marks left unsmoothed at 
the radius on the inner end of the 
13/16-in. diameter of the axle were 
responsible. 

This same kind of design approach — 
reducing weight and cost of parts -— 
makes the roller tapered bearing as 
economical as the friction type for sta- 
tionary and rotating dual-wheel axles. 
For nearly equal first costs, the de- 












Fig. 1—Stationary axigs 
for typical implement 
service such as combines, 
corn pickers, and manure 
spreaders can be equip. 
ped with roller bearings 
in place of the fric. 
tion type at no increase 
in cost—if the axle is 
redesigned. The 134. in, 
diameter axle at right 
with tapered roller bear. 
ing was found to be as 
strong, and no more 
costly, than the 17%-in, 
diameter axle design at 
left with friction bearing 











signer gives the farmer a longer-life 
bearing requiring less frequent lubrica- 
tion. (Paper “Comparison of Stationary 
and Rotating Axle Idler Wheel Mount- 
ings for Tractor and Implement Ser- 
vice,” was presented at SAE National 
Tractor Meeting, Sept. 18, 1947.) 


Heat Needed in Wing 
Can Be Calculated 


Digest of paper 
By CARR B. NEEL 


National Advisory Committee 
for Aeronautics 
(This paper will be published in full in 
SAE Quarterly Transactions) 
HE state of the art of design- 
ing heated wings for aircraft has 
reached a point where design on a 
fundamental, wet-air basis can be un- 
dertaken with reasonable certainty of 
success. 


Three-Point Approach 


The recommended procedure for de- 
termining the heat required for a wing 
thermal ice-prevention system takes 
into consideration three factors: 

1. Meteorological and flight condi- 
tions 

2. Area of water impingement, and 
rate and distribution of impingement 
over that area 

3. Rate of evaporation from wing 
surface 

The thermal system should be ana- 
lyzed for five particular combinations 
of water content, drop size, and air 
temperature —combinations found by 
NACA to present maximum probable 
icing conditions. One combination, 
which embodies large drop size, will 
establish the minimum extent of 
heated area. Of the other four combi- 
nations, some one will establish the 
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critical condition for heating require- 
ments. 

The ice-prevention system should be 
designed to take care of all altitudes 
from sea level to 20,000 ft. Low alti- 
tude will probably be critical for a 
thermal system designed with a fixed 
heat flow, such as an electrical system. 
High altitude will probably be critical 
for air-heated systems. 

The best air speed for design is usu- 
ally a low cruise condition. Reason for 
this is that pilots usually fly slowly 
through the turbulent conditions often 
accompanying icing. This is good 
practice because, at low speeds, a low 
rate of heating will be sufficient for the 
low rate of water impingement. 


Water on the Wing 


For calculating area and rate of 
water impingement on the airfoil, the 
design procedure calls for substituting 
the leading-edge cylinder for the air- 
foil and applying certain design curves 
already available. Distribution of im- 
pingement over the airfoil leading-edge 
region can be closely approximated by 
assuming a triangular distribution. 
The highest rate of impingement is at 
the stagnation point, the rate tapering 
off to zero at the end of the area of 
impingement. 

If a wing is to be heated only in the 
leading-edge region, all the water in- 
tercepted must be evaporated there. 
Otherwise, the runback water might 
form ice aft of the heated region. Cal- 
culation of the rate of evaporation of 
intercepted water will determine the 
rate of heat flow needed and the extent 
of heated area needed. Two simple 
equations exist for calculating the re- 
quired heat flow-one for the area of 
impingement and the other for the 
area aft of the impingement area. 
(Paper “Calculation of Heat Required 
for Wing Thermal Ice Prevention in 
Specified Icing Conditions,” was pre- 
sented at SAE National Aeronautic 
Meeting, Los Angeles, Calif., Oct. 3, 
1947.) 
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ir- a SHOT PEENED FORK TYPE CONNECTING RODS. connecting rods. 
nm Connecting Rods Peened connecting rods in Packard-built Rolls The charts shown here Gemonstrate 
- é Royce engines revealed another advantage of the value of shotpeening, determined 
ge | shotpeening. It saves many man and machine hours by eliminating by actual test, for just a few such 
by » grinding and polishing. The rods shotpeened after rough finish outlasted parts. (Paper “Shotpeening,” was pre- 
yn. 3 the polished ones. sented at SAE National West Coast 
at a Transportation & Maintenance Meet- 
ng E ing, Los Angeles, Aug. 21, 1947.) 
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it a Why Carburetors Ice 
)le 6 
e- ‘ Based on paper 

of : By E. E. DEAN 
he . Carter Carburetor Corp 
a. (Retired) 
ed HE carburetor ices because it is a 
in very efficient refrigerator. At idling 
mf 2 it can freeze sufficiently to choke off air 
: 5% Rocker Arms Life of valve rocker arms in a General Motors supply and stall the engine. 

- | truck engine ranged from 17 to 57 hr without peen- Freezing takes place at the throttle 

"ng. Of twelve shotpeened parts tested, the first failed after 140 hr. plate. At partly-closed throttle, ice 
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quickly bridges the gap between 
throttle and bore. It cuts off air and 
stops the engine. Ice forms at the 
throttle for two reasons. 

First, at from idling to about 30 
mph, air pressure is high above the 
throttle and low below it. High-pres- 
Sure air forces its way around the 
throttle opening at high speed and ex- 
pands into the low-pressure zone. Air 
releases heat during the expansion, 
lowering temperatures below the 
throttle. This is the initial tempera- 
ture drop. 

Evaporation of idling fuel further 
drops the temperature. Heat to vapor- 
ize this fuel must come from air below 
the throttle. Idle fuel discharges at 


high speeds into this low-pressure, low- 
temperature region. It breaks up into 
a fog of fine particles. These small 
particles immediately form globules 
that present the greatest area to sur- 
rounding air. They absorb more heat, 
are again vaporized, and reduce the 
temperature still further. 

This refrigerating action leaves final 
mixture temperature well below freez- 
ing. It makes the throttle plate cold. 
Moisture in the air strikes the plate 
and turns to water. It flows to the 
edge and freezes. This increases ef- 
fective plate diameter and eventually 
chokes the air intake opening. (Paper 
“Carburetor Icing,” was presented at 
SAE St Louis Section, June 10, 1947.) 


Jet Engine Progres 


Based on paper 
By E. M. PHILLIPS 
Genera! E 


REATER resistance to the high tem. 
perature-stress combination in ro. 
tating jet engine parts will come from 
both improved production techniques 
and improved materials. 

For example, hot-cold working 
lengthens life of large disc-wheel forg. 
ings. Proper contour forging extends 
the treatment to the hard-to-get-to cen- 





Sealed Crawler Wheel 
Makes Lube Job Last 


By J. T. LIGGETT 
A\llis-Chalmers Mfg. Co. 

RAWLER tractor truck wheel and 

seal development has made the 
farmer’s daily greasing chore a semi- 
annual one. 

Today Allis-Chalmers tractor truck 
wheels need lubrication once every 
1000 hr of operation — about six months. 
Fig. 1 shows the wheel design that 
ended daily grease needs of its prede- 
cessors. 

Its reversed taper roller bearings 
prevent radial and endwise looseness. 


Wf 





They, together with shims under a 
retainer, accurately and permanently 
position the hub. The retainers are 
pulled up tight against shims; portion 
of the rim bent up into the spanner 
notch securely locks them. 

The revolving member — seal plate - 
contains a rubber ring in its grooved 
outer diameter. This assembly is 
forced into the bore of the bearing ad- 
justing retainer. The tight-fitting rub- 
ber in the bore serves as gasket and 
positive drive for the seal plate. 


Seal Ring Described 


A stationary seal ring fits loosely 
on the shaft. A synthetic rubber tube 
holds it against the plate. Both ends 
of this tube or boot are cemented into 
























































tapered annular grooves for torsional 
anchorage. Neoprene makes the best 
lubricant- and temperature-resistant 
boot material. 

In later designs an added spring as- 
sembly supplements boot resiliency. It 
maintains continuous contact pressure 
ou the sealing surfaces. 

Specially-developed equipment in- 
jects fluid lubricant through the axial 
bore, just inside the outer bearing. 
Using light grease with good cold- 
stiffening properties extends between- 
lubrication period. 

Continued design efforts give prom- 
ise of a lubricated-for-life crawler trac- 
tor truck wheel. (Paper “Truck Wheel 
Seal History,” was presented at SAE 
Central Illinois Section, Peoria, June 
9, 1947.) 


tractor truck wheel with 
its positive type seal 
saves operating expense 
and time. It retains the 
lubricant, ends daily 


| Fig. 1-This crawler 
| 
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ter section. 
geo r inspection methods also in- 
sure satisfactory forgings in produc- 
tion lots. The Zygo black-light process 
finds surface flaws which produce ad- 
verse effects. Supersonic and X-ray 
inspection detect internal imperfec- 
tions likely to cause service failures by 
crack progression. 

Flash welding high-temperature al- 


loy wheel dises to low-temperature 
ate e] shafts minimizes the softened 
area. Annealing at below-tempering 


temperatures strain-relieves the welded 
area. 

But production men find solid wheel 
discs open to improvement. They con- 

strategic material than 
their production calls for 
large forge hammers and expensive 
production dies. The composite wheel 
eliminates such solid disc-wheel costs 
without losing their advantages. 


sume more 


necessary; 


Yere a ferritic low-temperature steel 
hub and disc unit are welded to a heat- 
resistant alloy ring-—such as Timkin 
alloy. This eliminates one welding op- 
eration; the hub forging now includes 
the shaft extension. 

The materials that go into the en- 
gine are as vital to its performance as 
manufacturing methods. Materials 
must limit distortion. Other- 
wise rubbing followed by overheating 
and vibration invites destruction. High- 
temperature strength and creep resist- 
ance are also requisite properties. They 
combat distortion and cracking when 
design confines movement due to local 


+ 


temperature variations. 


chosen 


Upon proper balance between rup- 
ture strength, creep resistance, and 
ductility at precessing temperatures 
depends success of operations such as 
welding. Many high-temperature mate- 
rials have poor conduction properties; 
high temperature-shock resistance 
counters this shortcoming. 

Materials rotating at high 


must 


speeds 
be structurally stable with tem- 
perature change. Some alloys lose 
structural strength at high tempera- 
tures; they become useless. 
Tests and research have already dis- 
closed characteristics such as rupture 
stance of current bucket and wheel 
See Figs. land 2. But further 
tests must disclose whether today’s 
materials possess all these required 
properties. Ways must be found to de- 
termine and ensure conformity of 
material supplied with specimen per- 
formance and properties. And greater 
turbine reliability and life demand con- 
tinued (Paper 


allovs 


1 search for new alloys. 
“The Metallurgical Aspects of Turbine 


Wheels and Nozzles,” was presented at 
SAE National Aeronautic Meeting 
(Fall) 


Los Angeles, Oct. 3, 1947.) 


Y, 1948 












Metallurgy 
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Fig. 2— Turbine bucket alloys currently used will work at the stresses shown at 1500F for 


the indicated periods before failure by rupture 
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SAE MEMBERS IN ETHYL REORGANIZATION 


MACAULEY 





WINTRINGHAM 


HAWLEY SCALES 


‘ The Ethyl Corp. Research Lab- 
oratories in Detroit have been re- 
organized to group personnel and 
equipment for maximum peace- 
time productive effort. SAE mem- 
bers involved are: EARL BAR- 
THOLOMEW continues as general 
manager of the Ethyl Laborato- 
ries, a position he has held since 
that office was created in 1945. 
JOHN B. MACAULEY has been appointed director 
of research and CHARLES D. HAWLEY has been 
made manager of administration and financial con- 
trol. RICHARD K. SCALES will continue as direc- 
tor of technical service, a position he held before 
the reorganization plan became effective. JOHN B. 
TAYLOR, JR., has become executive engineer. 
Three associate directors of research have been 
appointed. They are JOHN S. WINTRINGHAM, 
research on automotive products, DR. GEORGE 
CALINGAERT, research on manufacturing and 





Having served as field engineer for 
Rogers Pattern & Foundry Co. in Los 
Angeles, FREDERICK W. DADSON \s 
now a sales representative for Servel, 
Inc., in Evansville, Ind. 


P. A. DE PADOVA is now a project 
engineer with the M. W. Kellogg Co 
in Jersey City, N. J. Prior to this he 
was research engineer with the Eclipse 
Pioneer Division of the Bendix Avia- 
tion Corp. in Teterboro, N. J. 


ELLIS W. TEMPLIN, Los Angeles, 
was one of the contest field judges at 
the National Truck Roadeo held during 
the recent convention of the American 
Trucking Associations, Inc., in Los An- 
geles. Among SAE members who at- 
tended were: JULIUS GAUSSOID, 
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chemical products and ROBERT V. KERLEY, re- silver Eagle Co., Portland, Ore.; J. L. 
search on aviation products. COLEMAN L. DAVID- S. SNEAD, JR., Consolidated Freight: 
SON has been made manager of automotive re- ways, Inc., Portland, and HOY 


search operations. STEVENS, American Trucking Asso- 
ciations, Inc., Washington, D. C. 


Appointments within the Engineer- 
ing Department of the Weatherhead 
Co. in Cleveland have recently been 
announced. They include B. R. 
TEREE, who is chairman of SAE 

Now chief engineer for the Stockton Now a consulting automotive engi- Committee A-6, Aircraft Hydraulic 
Works of the J. I. Case Co. in Stock- neer for the Bedford Garage Service and Pneumatic Equipment, promoted 
ton, Calif. MATTHEW E. HAMILTON in San Francisco, GERALD C. DUN- from laboratory director to engineer- 
had been a project engineer connected BAR had been supervisor of Rural ing manager; GEORGE TANKER, 
with Harry Ferguson, Inc., Detroit. Lines for the Northern Pennsylvania Who has been made project engineer 

WILLIAM E. HANN recently be- Power Co. in Towanda, Pa. Sat ee Sees. See Serer 
came vice-president and general man- LES CRAWLEY, who has been made 


ager of Vesubio Mining Corp., Ltd. in EDGAR L. CRALLE is now a junior “Mf Project engineer. 


Calexico, Calif. Prior to this, he was engineer with the Cities Service Oil CHARLES L. McCUEN, vice-presi- 
a patent attorney in Detroit. Co. in Bartlesville, Okla. dent and director of research of Gen- 





KERLEY 





JOHN M. CAMPBELL was recently appointed 
head of the Organic Chemistry Department of 
the Research Laboratories Division at General 
Motors Corp. in Detroit, according to an an- 
nouncement by C. L. McCUEN, GM vice-presi- 
dent and general manager of the division. 
ROBERT SCHILLING has recently assumed 
the responsibilities of head of Mechanical En- 
gineering #1 Department. JOHN ALMEN, 
present head of this department, has asked to 
be relieved of his supervisory duties because 
of ill health. 





CAMPBELL SCHILLING 


ALMEN 
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NAL 


; Milwaukee. 


; Members 


eral Motors Corp., has been elected a 
director of the Ethyl Corp. in New 
York City. 


EDWARD WARNER, president of 
the Council of the International Civil 
Aviation Organization in Montreal, 
Canada, an agency of the United 
Nations, was the principal speaker at 
the annual luncheon of the American 
Standards Association in New York 
City on Oct. 23. He spoke primarily 
on standard practices in international 
flying and how these can aid world 


trade. 


E. D. WILKIN recently assumed the 


| duties of chief engineer at the Johns- 


ton Lawn Mower Corp. in Ottumwa, 
Iowa. He was previously connected 


} with Salsbury Motors, Inc., at Pomona, 


Calif. 


WALLACE LINVILLE, who is pres- 


» ident of the Acelin Corp. in Los An- 
) geles, was guest speaker on the “Lead- 


ers of Tomorrow” radio program on 
station KMPC on Oct. 21. He answered 
questions on engineering problems. 


) Linville is a past-chairman of the SAE 


Southern California Section. 


The Trustees of the James F. Lin- 
on Are Welding Foundation recently 


Design-For-Progress Program. The 
third main award of $8,200 went to 
G. J. STORATZ, an SAE member, 
who is chief engineer of the Road Ma- 
hinery Division of the Heil Co. in 
HERBERT C. WENDT, 
o an SAE member, won the first 
Automotive Classificational award of 
$3,200. He is a body engineer working 
in design and production engineering 
for General Motors Corp., Overseas 


we 


a 


» Operations, Detroit. 


Now employed with the Power Gen- 
erators, Ltd. in Trenton, N. J., in the 
capacity of stress analysis engineer, 
LEON FORREST had previously been 
connected with the Winner Mfg. Co., 


Inc. in West Trenton. 


BRUNO E. STECHBART, JR., re- 
cently became design engineer for the 
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Belmont Radio Corp. in Chicago. Prior 
to this he held a similar position with 
W. F. Hebard & Co., same city. 


No longer connected with the Ameri- 
can Locomotive Co. in Schenectady, 
N. Y., JOHN SEAGREN has now be- 
come chief engineer for the Atlas Im- 
perial Diesel Engine Co. in Oakland, 
Calif. 


Now working for the Wayne Pump 
Co. in Fort Wayne, Ind., in the capac- 
ity of project engineer, MELVIN N. 
OSBORN had been connected with the 
Borg-Warner Corp. in Bellwood, Ill. 


RONALD JOHN RONAYNE is now 
an engineer with the Oliver Corp. in 
Charles City, Iowa. 


MAURICE PLATT, passenger ve- 
hicle engineer, and HAROLD DREW, 
assistant chief engineer and a director 
of Vauxhall Motors, Ltd., have sailed 
after a month’s tour of General Motors 
and other automotive plants in this 
country. 


ROBERT I. DICK formerly chief en- 
gineer with the Murphy Diesel Co. in 
Milwaukee, has been appointed chief 
experimental engineer with the LeRoi 
Co. He is a former chairman of the 
SAE Milwaukee Section. 


C. E. WILSON, president of General 
Motors Corp., turned over an indus- 
triai exhibit to the Chicago Museum 
of Science and Industry on Nov. 14. 
Occupying more than 10,000 sq ft, the 
exhibit, depicting the development of 
transportation, has 78 units and runs 
1100 lineal ft. 


The recently-published book, “Intro- 
duction to Aerodynamics of a Compres- 
sible Fluid,” by ALLEN E. PUCKETT 
and HANS W. LIEPMAN, is one of 
the most complete treatments of the 
subject in English. The authors de- 
velop this report of present-day theory 
in studies of one, two and three dimen- 
sional motions of compressible fluids. 
They have assembled most classical 
elementary problems, emphasizing der- 
ivation and meaning of fundamental 
areodynamic relationships. 


ALBERT W. SCARRATT, vice-president in charge 
of engineering and patents for the International 
Harvester Co., Chicago, has retired after more than 
20 years’ service with the company. Joining Inter- 
national Harvester in 1927 as chief engineer of 
motor trucks and coaches, he was elected to the 
vice-presidency in 1939. He is a member of the 
SAE Technical Board. 


LEONARD A. STEWART was recently appointed 
to the position of chief engineer of the American 
Coach & Body Co. in Cleveland. For the past eight 
years, he was affiliated with Mack Trucks, Inc. as 
a body engineer in the Truck Division. Stewart is 
a member of the Body Standards, Body Activity, 
and Membership Committees of the SAE. He is also 
chairman of the sub-committee on Standardization 
of Moldings and Clips. 


LAURENCE LePAGE, aeronautical engineer and 
author, has been appointed to an executive capacity 
with the Adrian Bauer Advertising Agency, Inc., 
Philadelphia. He was graduated in aeronautical 
engineering by London University and took gradu- 
ate work in the Institute of Aeronautical Engineer- 
ing. LePage joined the SAE in 1924 and has been 
active in the Philadelphia Section for many years. 
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If any SAE reader knows 
of SAE Father-and-Son or 
Husband-and-Wife combina- 
tions, both of whom are 
members of the _ Society, 
your editors would appre- 
ciate hearing from you. 

We will write for photo- 
graphs. Informal pictures of 
such combinations are pre- 
ferred to individual formal 
portraits. 

Your cooperation will be 
deeply appreciated — we don’t 
want to miss any SAE 
grouping. 


ROBERT I. MINER, chief engi- 
neer of Ryerson & Haynes, Inc., 
Jackson, Mich., with his late 
son, ROBERT W., who passed 
away on Sept. 2. He had been 
a mechanical engineer with the 
Aeroquip Corp. of Jackson. The 
father joined the SAE in 1921. 

















SAE Fathers and Sons ..... 











J. L. McCLOUD, left, heads the Department of 
Chemical Engineering at the Ford Motor Co. in 
Dearborn, Mich. His son, ROBERT A., is a de- 
sign engineer for the Food Machinery Corp. in 
San Jose, Calif. The father is SAE vice-presi- 
dent in 1948, representing the newly-authorized 
Engineering Materials Activity. 


of Skinner Motors, Ince., Detroit, 
RALPH L. 
RALPH, JR., center, and ROBERT T. Ralph is 
engineering student at the University of 
Michigan and Robert is assistant general man- 
ager of Skinner Purifiers Division of the Bendix 
Aviation Corp. 


SKINNER with his two _ sons, 





SAE Husband & Wife 







Mr. & Mrs. R. W. 
Pointer who are in 
business together in 
the Pointer - Willa- 
mette Co. of Port- 
land, Ore. MAY- 
BELLE POINTER, 
an SAE member 
since 1944, is secre- 
tary and treasurer 
of the company and 
ROBERT W. POIN- 
TER is the presi- 
dent. He joined the 
Society in 1935. 




















SAE Members Said... 


“Competition is the economic 
counterpart of individual liberty” 
and requires “the banning of union 
monopoly just as we long since 
outlawed industrial monopoly”... 
GEORGE ROMNEY, managing di- 
rector, Automobile Manufacturers 
Association, Nov. 12, at eighth an- 
nual luncheon of Automobile Old- 
timers Association, New York 
City. 


“Present day trucks in common 
with passenger cars, buses, street 
cars, airplanes, and almost every 
type vehicle provide infinitely more 
comfort for the operator than only 
afew years ago”... B. B. BACH- 
MAN, engineering vice-president 
of the Autocar Co. and treasurer 
| of the SAE, at The Pennsylvania 
State College, recently. 











HENRY BALFOUR, previously sen- 
ior test engineer for the Wright Aero- 
nautical Corp. in Wood-Ridge, N. J., 
has been appointed project engineer on 
Mechanical Design for DeMornay- 
Budd, Inc. in New York City. Balfour 
is editor of the SAE Metropolitan Sec- 
tion “Accelerator’”’. 

GEORGE ROMNEY, managing di- 
rector of the Automobile Manufactur- 
ers Association, has returned from 

International Labor Office Metal 
ides conference in Stockholm, as a 


ele ate 


NAT HAYNES has recently joined 
the Aerophysics Department of North 
American Aviation, Inc., in Los An- 
geles, where he has been appointed 
supervisor of Propulsion Design. He 
as formerly design engineer with 
Pratt & Whitney Aircraft, and more 
ly, design engineer with Joshua 
Hendy Iron Works of Sunnyvale, Calif. 
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Appointment of W. E. DAY as direc- 
r of research for Mack Trucks, Inc. 
nas been announced by W. M. WAL- 
WORTH, vice-president and chief en- 
pineer for the company. Day had 
Previously been chief metalurgist and 
general foundry superintendent for 
Mack During the war, he served on 
Une SAE War Engineering Board for 
idNKS 

Prey 


usly chief of the Experimental 


Test Division at the Engineer- 
5 & Research Corp. in Riverdale, 
EVERETT EDMOND HART has 
accepted the post of assistant gen- 
inager for the Specialty Tool 
Manufacturers in Belleville, Ill. 
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EDWARD J. DEISLEY, who has been executive 
engineer of the Budd Co., has been appointed special 
sales representative with residence in Detroit. He 
joined the Budd organization in 1919 in an engineer- 
ing capacity. From 1926 to 1929, Deisley was in 
England assisting in the organization of Budd’s 
former British affiliate, Pressed Steel, Ltd. He 
joined the Society in 1940. 


JAMES R. CORBETT, who has had 45 years of 
experience in the field of lubrication, has been 
elected president of the National Lubricating Grease 
Institute. Corbett is vice-president of the Cato Oil 
& Grease Co. of Oklahoma City. He has been a 
member of the SAE since 1939. 


A. L. POMEROY has become staff engineer for 
Thompson Products, Inc. in Cleveland. He will be 
concerned with development and sales engineering 
as related to both automotive and aircraft applica- 
tions. Prior to this post, Pomeroy was manager of 
Engineering Operations at Ranger Aircraft Engines, 
Division of Fairchild Engine & Airplane Corp., 
Farmingdale, L. I., N. Y. 


A. S. DA MIANO, export service engineer for the 
Electric Auto-Lite Co., New York City, has just re- 
turned from a 10-month visit to European, North 
African, and Middle East markets. He made sur- 
veys of all markets visited, and worked with man- 


agement and personnel of official Auto-Lite Service 
Stations. 


ROLLAND D. KOENITZER is now employed as an 
engineer with the Brown Fintube Co. of Elyria, 
Ohio. Before this post, he was foreman with the 
Thew Shovel Co., Elyria plant. In the past he had 
been connected with the McCord Corp., Detroit; 
Young Radiator Co., Racine; Perfex Corp., Milwau- 
kee and the Harrison Radiator Division of General 
Motors Corp. in Lockport, N. Y. 


GEORGE M. ANGER has been appointed Western 
States Representative for Scintilla Magneto Divi- 
sion of Bendix Aviation Corp. in Sidney, N. Y. 
Plans are under way to establish an office in San 
Francisco where he will maintain his headquarters. 


ANTHONY J. ZINO, JR., who had been eastern 
manager of the Lubrication Department of E. F. 
Houghton & Co., for the past five years, recently 
became assistant sales manager of the Industrial 
Sales Division of the Swan-Finch Oil Corp. His 
headquarters will be in New York City. Zino has 
also been connected with the Lubri-Zol Corp. as 
sales engineer and New York sales manager. 
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EDWIN C. PAIGE has been appointed head of the 
Fleet Section of the Technical Service Division of 
Ethyl Corp., to succeed ERROL J. GAY (below). 
Paige joined Ethyl Corp. in 1930. His first assign- 
ment was as a field representative and then fleet 
engineer in Baltimore. In 1935 he was transferred 
to the former New York Division with headquarters 


in Elizabeth, N. J., and in 1940 was assigned to the 
Fleet Section. 


ERROL J. GAY has opened an office in the Fisher 
Building, Detroit, as a technical consultant. He had 
been with the Ethyl Corp. for 15 years and for the 
last several years had been manager of their Com- 
mercial Engine and Fleet Division. His activities 
will continue to be along lines somewhat similar to 
his past work, since one of his major clients is the 
Associated Ethyl Co., Ltd. of London. He will also 


act as consultant to Thompson Products, Inc., 
Cleveland. 


J. M. “MERT” MORROW has been appointed vice- 
president in charge of sales for the Dayton Steel 
Foundry Co. in Dayton, Ohio. He has been with 
Dayton Steel for 20 years, in a sales capacity. He 
became a member of the SAE in 1945. 


J. V. BROWN, having resigned from Messrs. Hum- 
ber, Ltd., in Coventry, England, recently joined the 
Maudslay Motor Co., Ltd., Parkside, Coventry. He 
will serve in the capacity of service manager. The 
Maudslay Motor Co. are manufacturers of heavy 
commercial and passenger-carrying vehicles with 
both petrol and diesel engine power units. 


JERRY M. GRUITCH, previously vice-president in 
charge of engineering and a member of the board 
of directors at the O. A. Sutton Corp., Wichita, 
Kans., has been appointed director of research and 
development for the American Car & Foundry Co. 
in New York City. 





COL. EDWIN E. ALDRIN, of Mont- 
clair, N. J., has been appointed execu- 
tive secretary of the subcommittee on 
manufacturing of the Congressional 
Aviation Policy Board. He is well- 
known in aviation circles and is a New 
Jersey Aviation Commissioner. Aldrin 
is on loan to the Subcommittee from 
the Atlas Supply Co. of Newark, N. J. 
SAE members serving in an advisory 
capacity to the Subcommittee are 
ROBERT E. GROSS, president of 
Lockheed Aircraft Corp., and J. H. 
KiNDELBERGER, president of North 
American Aviation, Inc. 


Knu-Vise, Inc., manufacturer of 
Knu-Vise toggle action clamping de- 
vices, has been merged with the Lapeer 


Mfg. Co. in Lapeer, Mich. This com- 
pany will now be known as the pro- 
ducer of Knu-Vise products. F. W. 
LAMPE has been retained as chief 
engineer. 


Prior to becoming vice-president of 
maintenance for the Metropolitan Con- 
voy Corp. in Brooklyn, N. Y., LEON- 
ARD TROY was in the service of the 
U.S. Army. 


Heretofore with the M. W. Kellogg 
Co., Jersey City, N. J., in charge of 
special processes, and of the work 
in the high temperature laboratory, 
NORMAN L. DEUBLE has now joined 
the metallurgical engineering staff of 
the Climax Molybdenum Co. 
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T. E. FRANKENFIELD has left thy 
Laboratory Equipment Corp., Nobles. 
ville, Ind., to become vice-president of 
Frankenfield, Inc., dealers in tractors 
and farm equipment. This company 
has franchise for the Ford tractor ang 
the Dearborn farm equipment for 
Hamilton County, Ind. Frankenfield is 
Meetings Chairman for the SAE Ind. 
ana Section. 


E. C. HOENICKE, general manager 
of the Eaton Mfg. Co. Foundry Divi. 
sion, Detroit, and RALPH J. TEETOR, 
president of Cadillac Malleable Iron 
Co., Cadillac, Mich., were elected to the 
Administrative Council of the Nationa] 
Founders Association. They have both 
served for two years on the Associa- 
tion’s Regional Committee and their 
election to the Administrative Council 
is in recognition of outstanding work 
in promoting the interests of the foun- 
dry industry. 





OBITUARIES 





ALFRED MARCHEV 


Alfred Marchev, who was president 
of the Aircraft Screw Products Co. 
Inc., of Long Island City, N. Y., and 
former chairman of the board of Re- 
public Aviation Corp., died on Nov. 28. 
He was 51. 

Marchev was educated in Switzer- 
land and received his engineering de- 
gree at the Polytechnic Institute in 
Zurich. He came to this country in 
1919. 

He was a well-known inventor and 
held more than 500 patents in his own 
name. 

Marchev joined the SAE in 1943. 


VIRGIL ELTON LYMAN 


Virgil Elton (Pete) Lyman, who had 
been manager of the Bearing Service 
& Supply Co., Salt Lake City, Utah, 
was killed in an automobile accident on 
Oct. 14, near Norwalk, Ohio. He was 
43. 

Lyman started work with the Bear- 
ing Service & Supply Co. in 1935. He 
held an honorary membership in the 
Anti-Friction Bearing Distributors As 
sociation, having been elected president 
this year. 

He joined the SAE in 1945. 


CLARENCE WILBUR WINTHER 


Treasurer of the Fresno Division 
of the Northern California Section, 
Clarence Winther passed away as the 
result of a heart attack on Nov. 9. 

Winther was a partner with his 
brother in the Winther Brothers Ga- 
rage in Fresno. The business was 
founded by the brothers and their lat¢ 
father in 1915. 
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B 6:30 p.m. 


Buffalo — Jan. 22 
Buffalo Trap and Field Club; dinner 


7:00 p.m. Gravity Spring Suspension 
of Vehicles— Mr. E. R. Boeck, presi- 
dent, Truck Equipment Corp. of Buf- 
falo. 


Chicago — Jan. 19 


LaSalle Hotel, South Bend, Ind.; din- 
ner 6:45 p.m. Meeting 8:00 p.m. Shot 
Peening- What It Is and How It Is 
Used-K. H. Barnes, chief engineer, 
American Wheelabrator and Equip- 


ent Corp 


Cincinnati — Jan. 26 


Engineering Society Building; dinner 
Good Roads and Highway 
Transport Make Possible the American 
Standard of Living —- Fred B. Lautzen- 
hiser, International Harvester Co. Sub- 


| topics- Highway versus Air Transport, 


Motor Vehicle Taxation, The Motor 
Vehicle as Peace Time Utility. Motion 
picture - Monarchs of the Forest. 


Cleveland — Jan. 19 


Cleveland Club; dinner 6:30 p.m. De- 
velopments in Motor Fuels — Charles D. 
Lowry, Universal Oil Products Co. of 
Chicago. Speaker-Sponsor - Raymond 
I. Potter, Standard Oil Co. Guest —R. 
J. S. Pigott, chief engineer, Gulf Re- 


eee 








































of Section Meetings 


search and Development and president, 
SAE. 


Dayton — Jan. 20 


Miami Hotel; dinner 6:30 p.m. Where 
and When to Use Die Castings — Ralph 
Wilcox, Gerity Michigan Corp. 


Metropolitan — Jan. 21 


Pennsylvania Hotel; Meeting 7:45 
p.m. Automatic Transmissions—L. H. 
Nagler, technical editor, Motor. 


Mohawk-Hudson Group — Jan. 27 


Albany Garage; Meeting 8:00 p.m. 
Selection of Drivers and Vehicles for 
Fleet Operation — Robert Cass, White 
Motor Co. 


Northern California — Jan. 28 


Officers Club, Treasure Island; din- 
ner 6:30 p.m. Student meeting. Harley 
Drake, Technical Chairman. 


Fresno Division-—Jan. 5 Fresno 
Hotel; dinner 6:30 p.m. International 
Tractors—George Penkoff, Interna- 
tional Harvester Co. H. R. Knott, 
Technical Chairman. 


Northwest — Jan. 23 


Gowman Hotel, Seattle, Wash.; din- 
ner 7:00 p.m. Over the Road Mainte- 


nance Panel Discussion on Engines, 
Rear Ends, Preventive Maintenance 
Programs— Hugh P. Kanehl, fleet su- 
perintendent, Inland Motor Freight; 
Jean D. Barnes, superintendent of 
equipment, Petroleum Trans. Co.; Clar- 
ence A. Dyer, Lee and Eastes. General 
Discussion on all operating problems 
following formal panel discussions. 


Pittsburgh — Jan. 27 


Mellocn Institute; dinner 6:30 p.m. at 
Webster Hall across street from Mellon 
Institute. How to Select the Proper 
Vehicle —-J. N. Bauman, White Motor 
Co. 


St. Louis — Jan. 8 


Engineers Club; Joint meeting with 
Engineers Club of St. Louis and ASTE 
8:15 p.m. Testing the Theory and 
Proving the Value Before Production — 
W. J. Davidson, General Motors Corp. 
Movie — General Motors Proving Ground 
in Operation. 


Washington — Jan. 13 


The Broadmoor Hotel, Washington, 
D. C.; dinner 7:00 p.m. History and 
Development of Amphibious Equip- 
ment by the Armed Forces — General 
Fred S. Robillard, U. S. Marine Corps. 
Movies and slides. 


Western Michigan — Jan. 22 


Hackley Art Gallery, Muskegon, 
Mich. Meeting 7:30 p.m. What’s Wrong 
With Cast Iron—Arthur A. Weidman, 
director of quality and inspection, De- 
troit Diesel Engine Division, General 
Motors Corp, Assisted by Robert Terry, 
chief metallurgist. Detroit Diesel En- 
gine Division, General Motors Corp. 
Slides to illustrate talk. 


Williamsport Group — Jan. 5 


The Anglers Club, Newberry Pa.; 
dinner 6:45 p.m. Rocket Propulsion - 
Arthur W. Robinson, scientist, General 
Electric Co. Army released movies — 
Tests Made On The V-2 Rocket At 
White Sands, New Mexico. 





SAE NATIONAL MEETINGS 


MEETING DATE HOTEL 
ANNUAL and ENGINEERING DISPLAY Jan. 12-16 Book-Cadillac, Detroit 
PASSENGER CAR and PRODUCTION Mar. 3-5 Book-Cadillac, Detroit 
TRANSPORTATION Mar. 30-31, Apr. 1 Bellevue-Stratford, Philadelphia 
AERONAUTIC and AIR TRANSPORT Apr. 13-15 New Yorker, New York City 
SUMMER (Semi-Annual) june 6-11 French Lick Springs, French Lick, Ind. 
WEST COAST Aug. 18-20 St. Francis, San Francisco 
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Student Branch News 


Rensselaer Polytechnic Institute 


RPI Student Branch members heard 
E. I. Billings, sales engineer for So- 
cony-Vacuum Oil Co., Inc., speak on 
“Automotive Lubrication” at the sec- 
ond meeting of their school year. 

Billings named as the four factors 
that must be considered in judging a 
lubricant: (1) Carbon control-—for oil 
that is long-lasting may still be car- 
bon-forming; (2) Piston ring seal-— 
essential to prevent metal-to-metal 
contact with a resultant scoring of 
cylinder walls and to prevent combus- 
tion products being passed through to 
the crankcase; (3) Distribution to keep 
all surfaces well-lubricated; and (4) 
Resistance to viscosity changes and 
gum and sludge formation. 

To achieve the desired marginal 
lubrication, he said, the lubricant must 
have an affinity for metal, to prevent 
metal-to-metal contact and excessive 
wear, especially as the engine starts. 
Detergent oils may mean cleaner en- 
gines, and freedom from ring sticking, 
but they cannot be reclaimed. Their 
other properties are not as good as 
those of the same oils without deter- 
gent. Oils, he added, build up acid con- 
tent until they are detrimental to the 
engine block. Reclaimed oils must be 
used with care, because reclaiming 
does not necessarily remove acidity. 

Billings concluded his talk with a 
movie showing basic fundamentals of 
lubrication and qualities of a lubricant. 


Lawrence Institute of Technology 


Nothing is where you can use it, and 
nobody’s where he wants to be. This, 
according to Gil F. Roddewig, explains 
the great American urge to travel. The 
experimental engineer from GMC’s 
Truck & Coach Division, talking to 
L.I.T. Student Branch members at 
their Nov. 21 meeting, said that this 
desire to travel has resulted in the 
placing of an order for 1900 Greyhound 
Cruisers with General Motors. Grey- 
hound has put well over a million and 
a quarter dollars into tooling and de- 
sign alone of this particular model. 

Upholstered reclining seats, foot 
rests, and green plastic shades on the 
windows help to make this cruiser the 
world’s most luxurious and most ex- 
pensive vehicle, Roddewig stated. An 
outstanding safety feature of the win- 
dow is that a strong push on its top 
will cause the whole frame to open, 
providing an escape hatch in case of 
emergency. 

Roddewig stressed weight as the 
most important consideration (from an 
engineering standpoint) in vehicle de- 
sign. Use of aluminum wherever pos- 


sible, and paring down to the absolute 
minimum still leaves a vehicle weigh- 
ing 20,265 Ib empty and 28,800 lb 
loaded. To carry this load it was neces- 
sary to have four rear tires. Then load 
had to be distributed so that 2/3 was 
centered on the rear tires and 1/3 
on the front tires. 

Another engineering problem faced by 
the makers was that of the wheel-hous- 
ing seat. To eliminate bickering among 
passengers to determine who would 
get stuck with the seat over the wheel, 
Roddewig, said “we got out a bunch of 
slide rules and finally put the floor over 
the wheels.” This left waste space under 
the floor. One engineer remembered 
complaints about luggage taking a 
beating on the roof, and our present 
under-the-floor baggage compartments 
came into being. 

— by Edward Chester, Field Editor 


The first membership drive of the 
L.I.T. Student Branch this year was 
eminently successful, with half of the 
275 registration representing new 
members. Student interest indicates 
this number probably will increase to- 
ward last year’s mark of 367. 

At the first technical meeting, Prof. 
Milton Parsons, of the Mechanical En- 
gineering Department, spoke on ‘‘Pow- 
der Metallurgy.” Members were par- 
ticularly interested in the composition 
and manufacturing processes involved 
in the products. Parsons devoted most 
of his talk to the self-sustaining bear- 
ing. He said cost keeps products made 
from powdered metals from becoming 
more popular. 

The Detroit Stamping Co. in High- 
land Park, Mich., was host to a group 
of Student Branch members on Oct. 
23 and 24. Dies of all types, shapes and 
sizes were examined and seen in action. 
The plant is set up to handle a com- 
plete die job from building the die to 
producing the finished product. In the 
toolroom they saw disassembling of 
simple, progressive, and compound dies. 
J. W. Figura, of production planning, 
explained how the die parts fit to- 
gether and why the different types of 
die are necessary. 

—by Harold Penn, Field Editor 


College of the City of New York 


We used 3.5x10" Btu’s per day in 
the last war for aircraft only. This 
poses one of the limitations on possible 
fuels for jets, Don Heath of Socony- 
Vacuum Oil Co.’s Research and Devel- 
opment Laboratories told CCNY stu- 
dents at their Dec. 3 meeting. 


Seven fuels—coal, alcohol, natural 


























































gas, kerosene, gasoline, fuel oil, an 
residual fuel—produce enough Bty; 
per lb to make the list of applicant; 

The other two major qualification, 
necessary for jet fuels are availabjji, 
and ease of handling. 

Heath ruled out petroleum produc; 
and natural gas because of handlip; 
difficulty. Coal was eliminated becayy 
it is not easily handled in any interna) 
combustion engine. Production figure 
on alcohol prohibit its use. 

Other requirements of a fuel wer 
that it should not solidify at low te. 
peratures and boil away at high ten. 
peratures. It must not be corrosiy 
and must be free from abrasives anj 
dirt. It must have sufficient viscosit; 
to lubricate the pumps it passe 
through. This self-lubrication is essey- 
tial because of the high pressure t 
which these positive displacement 
pumps build up. 

The fuel Heath finally selected 
called jet propulsion fuel number one 
J.P.1 is a kerosene type fuel with the 
same boiling range as kerosene. It js 
distilled from a naphthene base cru 
oil (no wax) and does not freeze or 
solidify at the low temperatures er- 
countered under atmospheric condi 
tions. It also has the desired viscosit 
for lubrication purposes. At present 
J.P.1 production is only 10% of tota 
kerosene production. This puts it ver 
much under the required 3.5 x 10” Btu: 
per day, but we have, or can conver! 
most of the facilities necessary to in 
crease production tremendously. 


The rest of Heath’s talk was ¢e- 
voted to a description of jet propelled 
aircraft fuel systems, and to answer 
ing specific questions on fuels and fuel 
system design. Several students ar 
working on jet engines as part of their 
engineering work, and were given some 
able assistance. 


Fenn College 


Fenn Student Branch members wer 
dinner-meeting guests of the Amer: 
can Society of Tool Engineers on Nov 
14 to see a moving picture on tele 
vision and hear two speakers-—J. # 
Hartly, television director of Cleve 

, land’s new station WEWS, and Gordo: 
Volkenant, associate director of Tr 
search for Minneapolis-Honeywell Reg: 
ulator Co. 

Hartly said Cleveland’s new tele 
vision station is scheduled to star 
operations about Dec. 10, and repre 
sents an investment of close to a halt 
million dollars. It will broadcast 2-4 
hr per day, five days a week. One 0! 
its features will be showing, by moving 
pictures, of news events that have 
taken place in Cleveland on the previ 
ous day. Of special interest was Na 
tional Broadcasting Co.’s prediction 
that the next five years will see pres 
ent AM radios superseded by FM ane 
television. 
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“Gadgets, Gimmicks, and _  Elec- 
tronics’ was Volkenant’s subject, and 
ne accompanied it with innumerable 
sample demonstrations. Among the 
items: this Christmas President Tru- 


man will receive a “wrist watch” radio 
proadcasting set; the radio telephone 
transmitters in taxicabs have increased 
their take up to 400%; radar devices 
to help the blind are effective enough 
to detect a string 80 ft away; auto- 
matic pilots Minneapolis-Honeywell is 
working on will work without the 
cuidance of a mother plane-—an ef- 
fective effort to take the buttons out 
of pushbutton warfare. 

-by Robert B. Buhrow, Field Editor 


Fenn Student Branch members 
joined SAE Cleveland Section on Dec. 8 
for dinner and to hear a paper on 
“High Compression Ratios in Automo- 
tive Engines,” presented by D. F. Caris 
and Archie D. McDuffie of General Mo- 
tors Research Laboratories. 

This discussion of the Géneral Mo- 
tors 12.5 to 1 compression ratio engine 
was composed largely of material from 
Cc. F. Kettering’s paper “More Efficient 
Utilization of Fuels,’ published in the 
October, 1947, SAE Quarterly Transac- 
Some of the facts and additions 
Caris disclosed were: 

Production on this engine will depend 
on the ability of the oil companies to 
produce the higher octane fuels eco- 
nomically and in sufficient quantities; 

The 12.5 to 1 ratio will probably be 
achieved by successive 1.5 steps up- 
ward; 

The test engine was built as nearly 

s possible like a standard 6-cyl type, 
with all gains centered in economy of 
operation; 

Economy 


tang 
tions 


gains of 43.3% over a 
similar stock car were achieved in 1200 
miles of Detroit city driving. 

The evening meeting was preceded 
by an inspection of a 6-cyl test model 
engine installed in a stock 1946 Olds- 
mobile at the Mechanical Engineering 
Laboratory of Case Institute of Tech- 
nology. 


by Robert P. Buhrow, Field Editor 


Texas AGM 


During the first meeting of Texas 
A&M’s Student Branch, Faculty Ad- 
viser Prof. W. I. Truettner described 
the organization and activities of the 
SAE, and officers were elected. He re- 
ported that Student member's repre- 
Sent almost equally the mechanical and 
aeronautical engineering departments. 
On Oct. 21, the Branch saw a film 
the Cleveland Air Races, prepared 
by the Weatherhead Co., and featur- 
a the Weatherhead Jet Trophy Speed 
ash 
The 
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SAE Student Branch met with 
s A&M branches of the American 
of Mechanical Engineers and 


Society 


Student Activity Grows with SAE Sections Aid 


| 


HE SAE Enrolled Student’s stake in 

SAE has become more important 
and more rewarding in recent years 
than ever before. Enrollment has 
grown in one year from 1055 to 2618. 
Partly cause of this growth, and 
partly effect, has been an encouraging 
increase in SAE Sections’ awareness 
of the importance of enrolled students 
and of the Society’s responsibilities to 
them. 

Section aid to student branches 
manifests itself in many ways. Stu- 
dents are welcomed at all Section as 
well as National meetings, often as 
guests of Sections. Most Sections help 
faculty advisers and student officers to 
set up effective organizations. Advice 
and assistance are given in arranging 
meetings programs. 

This cooperation derives from gen- 
eral recognition that one of the great- 
est nonmaterial benefits SAE gives 
student engineers is through making 
it possible for them to associate with 
older, experienced members of the Sv- 
ciety. 

Here is how some Sections devcte 
their time and knowledge to aiding 
Student Branches, according to reports 
received by SAE Journal. 

« Twenty-eight Sections and Groups 
have a special vice-chairman for Stu- 
dents (14 are pictured here) 

« Section holds one big meeting a 
year for students (Cleveland, Detroit) 
or occasional meetings on school cam- 
puses (Oregon, Mid-Continent) 

« Students may sit in on Govern- 
ing Board meetings to learn techniques 
of organization and planning meetings 
(Wichita, Metropolitan, Cleveland) 

e Sections sponsor student paper 
contests (Southern New England, 
Metropolitan) 

« Section members give papers be- 
fore Student Branch mestings on sub- 
jects of special interest to students, 
such as elements of design (Metropoli- 
tan, Mid-Continent, Milwaukee, Spo- 
kane-Intermountain, Colorado) 


Top (i. to r.) Robert H. 
Fowble, San Diego State Col- 
lege (San Diego); R. T. 
Howe, Drackett Chemical Co. 
(Cincinnati); H. R. Grigsby, 
Oklahoma Gas & Electric Co. 
(Mid-Continent). Bottom: 
John D. Hull, Jr., Walter Kid- 
die & Co., Inc. (Kansas 
City);. Tom Salter, Cessna 
Aircraft Co. (Wichita): and 
Neils C. Beck, Parks College 
of Aeronautical Technology 
(St. Louis) 





Top (I. to r.) Norman C. Penfold, Armour 
Research Foundation (Chicago); Peter Kyro- 
poulos, California Institute of Technology 
(Southern California); and George Tanker, 
Weatherhead Co. (Cleveland). Center: E. K. 
Harris, General Motors Institute (Detroit) ; 
W. A. Wiseman, Continental Motors Corp 


(Western Michigan); and David Fisher, 
Tufts College (New England). Bottom: Carl 
Habermann, Socony-Vacuum Oil Co., Inc. 


(Metropolitan); and Joseph Liston, Purdue 
University (Indiana) 


« Section sponsors plant visits for 
Student Branches (Milwaukee, South- 
ern California, Metropolitan) 

« Section sponsors student attend- 
ance meetings, dinners (New England) 

Meanwhile, responsible SAE Section 
members are constantly coming up 
with ideas and suggestions for ways 
and means of formalizing services to 
Student Branches. The Council’s Ad- 
visory Committee has taken on as 
one of its projects the problem of aid- 
ing Student Branches in their work. 
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the Institute of the Aeronautical 
Sciences on Nov. 6 to hear a discussion 
of “Manufacture, Physical Properties, 
and Operating Characteristics of Fuels 
for Gasoline and Diesel Engines,” by 
Louis E. Endsley, research engineer for 
Beacon Laboratories of the Texas Co. 
Endsley used slides for an effective 
illustration of his talk. 

-by James E. Francis, Secretary- 

Treasurer 


University of Wisconsin 


The SAE Student Branch at Wis- 
consin was established in 1938 and 
continued until 1942. At that time, 
lean membership of the war years made 
necessary a temporary affiliation with 
the ASME Student Branch. Both 
functioned under the Mechanical En- 
gineering Society of Wisconsin. Pres- 
ent high enrollment has made possible 
recent reestablishment of the SAE 
Branch as a separate organization. 

At the Nov. 19 meeting, a steam- 
driven automobile was the object of 
much curiosity and a lively discussion 
when Charles K. Keen, president of 
Keen Mfg. Co. of Madison, demon- 
strated his novel vehicle. 

Student engineers were impressed by 
the noiseless operation of the 2-cyl 
compound condensing engine that de- 
velops 100 hp. The engine is located 
in the rear of the car, geared to the 
rear axle without an intervening gear- 
shift mechanism. A _ hand-operated 
throttle controls the engine’s output 
directly, and so rapidly that the 
“Steamliner” can attain a speed of as 
high as 70 mph in a few seconds. 

When the car is parked, a pilot light 
automatically sustains a pressure of 
650 psi in a vertical fire-tube boiler 
under the hood. According to Keen, 
the steam auto averages between 16 
and 20 mpg of kerosene. 

Slow engine speed and antifriction 
bearings make for long engine life. 
The engine has only 15 moving parts, 
and develops power equal to that of a 
conventional 8-cyl engine. 

Keen said the company has no pres- 
ent plans for mass production, since 
further experimenting is being done. 
But he feels that steam cars will have 
a definite place in future automobile 
production. 

—by Bernard Kloehn, Field Editor 


California Institute of Technology 


Members of the Caltech Consolidated 
Engineering Societies gathered on Oct. 
6 to hear one man’s opinion on “The 
Future of the Aviation Industry.” 

L. D. Bonham, chairman of SAE 
Southern California Section, introduced 
Speaker Heath McDowall of Pacific Air 
Motors, who made a few forecasts. 

T. P. Wright, he said, forecasts 400,- 
000 private aircraft by 1950 — in spite of 
the fact that in 1947 only half as many 
planes were produced as in an equiva- 


lent period in 1946. The slump comes 
from an influx of surplus military air- 
craft. 

Commercial airlines, McDowall said, 
have overpurchased aircraft. The Air 
Transport Association reports 913 air- 
craft in service on scheduled airlines 
today. They forecast 1500 in service 
by next year. 

New craft, he predicted, will be 
larger than present craft. The Martin 
202 may replace the DC-3, the Con- 
solidated 240 may go into passenger 
service, and the DC-4 may assume 
freight-hauling duties. 

McDowall cited his own engineering 
experience to show how engineering 
thinking processes as well as actual 
knowledge are valuable in industry, 
and assured students of a continuing 
demand in the aircraft industry for 
men in sales, service, management, de- 
sign and research. 

—by Warren Marshall, Secretary 


Northrop Aeronautical Institute 


“A good engineer is a normal in- 
telligent human being trained to think 
analytically,” Mac Short, vice-presi- 
dent of Lockheed Aircraft Corp., told 
Northrop students at their Oct. 9 Stu- 
dent Branch meeting. 

The basic requirement of any en- 
gineer, Short said, is that he be able 
to think and to solve problems analyti- 
cally. Formulas and classic book rules 
are simply a way to organize and sim- 
plify commonly-used principles and 
calculations. Any engineer who follows 
such rules blindly will find himself un- 
able to follow through any original 
research or ideas. The ability to think 
constructively should be applied to the 
engineer’s relationships to other peo- 
ple as well as in his work. 

Once an idea is born or a problem is 
solved, the solution or idea must be 
sold to other people if any value is to be 
gained from the work. Thus the en- 
gineer must be a good salesman in ex- 
pressing his views. 

Short pointed out that every good 
engineer must know his limitations in 
mental ability, experience and edu- 
cation. If he realizes these limitations, 
he can confine his work to appropriate 
subjects or plan an intelligent course 
of study to increase his ability. 

A good quality for any engineer to 
cultivate is the ability to finish a job —- 
however tedious or difficult. May peo- 
ple have brilliant ideas at times, but 
it takes a great deal of laborious in- 
vestigation and research to produce a 
successful airplane or any other prod- 
uct. The engineer should be able to 
work by himself, if possible, in order 
to find and correct his own mistakes. 
Problems in industry do not have the 
definitely-correct answers found at the 
end of text books. 

Short said that beginning engineers 



































































should not be in too great a hurry tj 
start on some particular kind of wor, 
It is better to look around for a while. 


The organization of a typical e. 
gineering department and the pr. 
cedure followed by the industry in de. 
signing a plane were explained ty 
members of the NAI Student Bran 
at their Oct. 22 meeting. Speaker wa; 
Cc. L. Bates, design administrator for 
Northrop Aircraft, Inc., and liaison 
engineer for the school. 

After breaking down the organiza. 
tion of a typical aircraft factory, Bates 
went into detail in dividing the e. 
gineering department into its compo 
nents to give members an insight into 
the functions and activities of each d- 
vision. 

He discussed such varied functions 
as stress, design, drafting, lofting, fi. 
ing, and testing. Details of the design 
of an airplane were of particular in- 
terest. The work was broken down 
into various stages and _ explained 
briefly. 

First stage is the “Proposition 
Stage.” Here the company has re 
ceived the information from the cus 
tomer and must decide where or not 
to bid on it. If it is decided that a bid 
will be submitted, the various design 
groups suggest preliminary features 
of the plane. A three-view drawing is 
submitted, together with performance 
and cost estimates. F 

After the bid has been made, a wait- 
ing period ensues until an award is 
made. When the award has been made, 
the plane enters the “Preliminary De- 
sign Stage.” In this stage, the aero- 
dynamics department makes up calcu: 
lations and submits the basic informa- 
tion on the project. All work in this 
stage is of a general nature with little 
attention to detail. 

Next stage is the “Detail Design 
Stage” where the details are drafted 
up. Lofts of the plane are made and 
detail drawings begun. Shortly after 
this the plane enters the shop in the 
“Production Stage.” 

In its progress through the various 
stages the plane may change consider- 
ably in certain features. Weight is 
the aspect most likely to change, be 
cause of changes in the estimated fuel 
necessary for performance and it 
equipment going into the project. A» 
example was cited in which the pre 
liminary calculations showed gross 
weight to be about 70,000 Ib. As the 
plane progressed, weight varied be 
tween 50,000 and 150,000 Ib. The final 
weight figured at 72,000 Ib. This was 
explained as a “lucky guess.” Quite 
often, Bates, admitted, it works the 
other way around. 

—by M. G. Cornford, Field Editor 




























































76 





SAE JOURNAL 


CTY to 
Work, 
While, 


al en. 

Pro- 
in de- 
ed to 
ranch 
T was 
or for 
iaison 


aniza- 
Bates 
e en: 
ompo- 
t into 
ch di- 


Ctions 
ig, fil- 
lesign 
ar in- 

down 
lained 


sition 
IS Te 
> CUS 
r not 
a bid 
lesign 
atures 
ing is 


nance 


wait- 
ird is 
made 
y De 
aero- 
calcu- 
orma- 
n this 
little 


design 
rafted 
e and 

after 
n the 


arious 
sider- 
ht is 
e, be- 
d fuel 
id in 
t. An 
. pre- 
gross 
s the 
d be- 
» final 
s was 
Quite 
s the 


Nditor 


NAL 






































a ; Ac ao i3 
< Fa | 4 Mes Xs ae 
Vise 8 Es 
| 3 oGEUEEE 





























































































































































































































r ; ae * e 
+ } e: a ¢ mg Pee % ot f s 
fe . Ea Det € EE Fea ee om Oe a rc we Ms pl ghl 
pst B i at ie 1 eee bh Bf ae 
AE + bee ia : nae {neem me lak ‘ es ie 2 
7 Dishe Pe Take AT ee He aapae 
4 a 24 hn ie > cA ‘ He 
ETSY BEES #1 BERL Sa Pe es ee ss 
; 4 2 3 bee %g b. i be i w i ‘ 
| bs a ers — ‘ 
ai | a + ae i 
ee i 4h ra Berd € ke He 4 
FE Sok: hn Ss zs hs 
é 4 va ; 























So 


charged, and won the President’s Cup 
and many other racing trophies. 

Modern coaches, he said, usually 
have this engine mounted amidships 
under the floor, where it does not inter- 
fere with payload. Latest development 
is a two-unit coach with a hinge in the 
middle, carried on three axles. Both 
front and rear axies steer so that the 
rear tires follow exactly the tracks of 
those in front. The drive is through 
the middle axle, which is mounted on 
the front section. This coach, while it 
is 47 ft long, can turn in a radius of 
35 ft and can weave in and out of 
heavy traffic with the ease of a motor 
car. 


Tells of New Developments 
In Motor Coach Engineering 


by ROBERT BEST, Field Editor 


BUFFALO Section, Nov. 25 —- Members 
met at the Buffalo Trap and Field Club 
for this meeting, a ‘““‘Twin Coach” night 
at which many officials of the company 
were present. Speakers included John 
J. Lee, vice-president and general man- 
ager; Earl Lenz of Engineering & Pro- 
duction; Arthur Butler, chief engineer 
of the Buffalo Plant; Carl Maundrel of 
the Public Relations and Sales Con- 
tracts Division, and William DeCapua, 
chief engineer of the Kent, Ohio plant. 

DeCapua, who was principal speaker 
on the program, described require- 
ments of modern motor coaches. Motor 
coach performance, he said, must be 
adequate to meet the demands of Hear Results of 
the traveling public and be in keepin . 
with other forms of Seanniaetadion. F Diesel Road Tests 

DeCapua said that 1927, when the 
modern type of coach emerged, saw 
the first twin-engine coach -—built to 
give faster operation than could be 
attained with single engines then avail- 
able.) When more powerful engines 
were built, coaches were again manu- 
factured with single engines. 

Today Twin Coach makes both single 
and double engine coaches, equipped 
with a new engine designed especially 
for the job. The engine has features 
that permit it to lie on either side with 
accessories on top and to drive either 


y C. W. SISSMAN, Jr., Field Editor 


SALT LAKE CITY Group, Oct. 13- 
Members at this meeting, held in 
Springville, Utah, for the benefit of the 
many Springville members of the 
Group, heard Frank Forrest of Cali- 
fornia Research Corp. speak on “In- 
strumentation and Road Testing.” His 
paper and slides dealt with develop- 
ment and testing of new types of lub- 
ricating oil used in diesel engines in 
large interstate transport trucks. 
According to Forrest, the best lubri- 
sight or lett oak. te deuned cating oil of 10-15 years ago was a 
moe and. It develops 180 hp straight mineral oil. Newer oils and 
‘th an 8:1 compression ratio on motor Heavy-Duty oils today are of a straight 
— and fuel consumption is under mineral or asphaltic base crude with 
wr asda hp-hr over the entire range added compounds. These compounds 
peration. This is made possible by or additives are of various kinds, and 
& patented combustion chamber design. accomplish such various ends as to in- 
Bog same engine has been used in hibit sludge, lacquer deposits, foaming, 
was marine installations, and was the corrosion, and oil oxidation. 
erplant of the “So Long Jr.,” which There are three classes of oil on the 
veloped 325 hp at 4000 rpm super- market today: Regular (uncompound- 
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ed); Premium (usually compounded 
against oxidation); and Heavy-Duty 
(compounded with one or more of the 
additives mentioned). 

Operating temperature, he said, is 
very important to oil condition. Run- 
ning an oil hot (above 180 F) will re- 
sult in oxidation and corrosion: cold oil 
(below 180 F) will cause water con- 
densation and sludge deposits. A 20 F 
increase in oil temperature doubles the 
oxidation rate of the oil. The use of 
Heavy-Duty oil is mandatory in heavy- 
duty operations to reduce deposits. 

The field tests on which Forrest’s 
conclusions were based were conducted 
by two methods — random and compara- 
tive. The random tests were those in 
which one oil was used throughout the 
test. In the comparative tests, various 
oils were used with known test oils to 
obtain conclusive data. 

Test periods averaged 70,000 miles. 
Before the test began, engines were 
completely overhauled and accurate 
measurements taken of all moving 
parts where wear might occur. After 
the test period, engines were again dis- 
assembled and a comparative set of 
measurements taken. These measure- 
ments, along with data obtained from 
the frequent analysis of the oils, were 
plotted in graphical form and the re- 
sults recorded. Forrest showed slides 
presenting conclusions obtained in both 
graphical and data form. 

A few of the results and causes ob- 
served in these tests were: 

1. Acid number and resulting corro- 
sion increases with fuel dilution. 

2. Bearing corrosion is caused by 
acids, fuel dilution, and high oil tem- 
peratures. 

3. Oil consumption results from oil 
ring clogging and engine wear. 

4. Lacquer deposits on piston and 
liner come from oxidized oils, unstable 
oil, or high oil temperature. 








nee 


5. Ring sticking is caused by lacquer 
or carbonaceous deposits or improper 
clearances. 

6. Scratching or scoring is caused by 
contact of parts brought about by 
wrong oil type, abrasives in oil, or lack 
of correct engine clearances. 

7. Sludge is brought about by water 
in oil, fuel dilution, low operating tem- 
peratures, and carbonaceous deposits. 


Calls Flexibility 
Great Turbine Asset 

by WARREN HASTINGS, Field Editor 
CANADIAN Section, Oct. 15-—Impor- 
tant advantage of the gas turbine, and 
one often overlooked, is flexibility. This 
attribute greatly enhances its useful- 
ness as a prime mover, D. G. Shepherd 
told members at this meeting. 

Shepherd, who spoke on “Some De- 
velopments in Gas Turbine Design,’ is 
chief development engineer for A. V. 
Roe, Canada,,Ltd., and was associated 
with Commodore Frank Whittle in his 
pioneer developmental work on gas tur- 
bines. 

Shepherd broke this quality of 
flexibility down into three phases: 

1. In initial design. Various phases 
of the cycle are performed in different 
components, and many different ar- 
rangements are possible to produce 
the required performance. If first cost 
is important, a simple cycle may be 
most suitable; if running cost is im- 
portant, the cycle may be as complex 
as necessary. 

2. Practical development. Main com- 
ponents can be independently tested 
without complete assembly, and up to 
a point a great deal can be done with 
scale models. 

3. Replacement of worn, failed or 
obsolete parts. Improved components 
may be substituted to increase per- 
formance without scrapping the whole 
plant, and replacements are relatively 
easy. 

Other advantages: greater power- 
weight or power-volume ratio in most 
cases;. ability to use a wide range of 
fuels; absence of vibration trans- 
mitted to foundation; ease of main- 
tenance; and low lubrication costs. 

Among its disadvantages, Shepherd 





said, are poor economy, except in the 
most complex cycles; efficiency below 
that of the oil or gasoline engine 
(partly because unproven reliability 
and endurance make engineers cautious 
about basing designs on high stresses 
and temperatures); necessity for large 
duct sizes (and consequently for filter- 
ing) because of high air use; and sensi- 
tivity to intake air temperature. 

Shepherd named the peak-load or 
standby unit as an important applica- 
tion for the gas turbine — one in which 
its advantages of low capital cost, sim- 
plicity, and immediate availability are 
of great value. He suggested the 
simple cycle type with a centrifugal 
compressor for such duty, because it 
can very possibly be made cheaply 
and can supply large quantities of 
power in a relatively small framework. 
It also has considerable use as a trans- 
portable unit in locations where it is 
uneconomical to. install transmission 
lines, and where a _ permanently-in- 
stalled prime mover requiring solid 
foundations is impossible. 

Shepherd named other uses in which 
gas turbine characteristics would be 
valuable, and concluded his complete 
analysis of turbines and turbine com- 
ponents with a prediction that, al- 
though the gas turbine can never sup- 
plant all other types of prime mover, 
it will have an increasing sphere of 
usefulness, since its development is 
still in the initial stages. 

A feature of the meeting, held in the 
ballroom of the Royal York Hotel, was 
the presentation on behalf of some 
Section members of areonautical smok- 
ers’ companion sets, appropriately en- 
graved, to Section Member Dr. O. W. 
Ellis, director of the Department of 
Engineering and Metallurgy of the 
Ontario Research Foundation, and Prof. 
E. A. Allcut, chief of the Department 
of Mechanical Engineering of the 
University of Toronto. Gift was in 
grateful appreciation of their dis- 
tinguished World War II and subse- 
quent services to the Affiliated Engi- 
neering and Allied Societies as succes- 
sive presidents. 

Allcut, discussing Shepherd’s paper, 
referred to recent developments over- 
seas in gas turbines, and pointed out 
that solutions must be found for the 
serious problems involved in the use 


























































of pulverized coal and heavy oils be. 
fore such engines consuming such fuels 
can be deemed to be “in the realm of 
practical politics” commercially, 


Review Test Results of 
High-Compression Engine 
by A. M. MILEY, Field Edito, 


PHILADELPHIA Section, Nov. 12. 
Progress report of a comprehensive 
test program on high-compression en- 
gines was presented at this meeting 
by two members of GMC’s Research 
Laboratories Division, D. F. Caris and 
A. D. McDuffie. 

The authors described the program 
as growing out of a general postwar 
need for making better engines, and a 
specific desire for answers to such 
questions as: 

1. Does a high compression engine 
have to be rough if properly designed’? 

2. Is the gain in efficiency as repre- 
sented by mpg and increased per- 
formance worthwhile? 

2. Will increased friction result from 
high compression ratios and offset 
much of the gain in efficiency? 

3. What will be the octane require- 
ment of engines designed for high com- 
pression ratios? 

5. What is the ignition problem at 
high compression ratios? 

6. Are combustion chamber deposits 
more critical at high compression 
ratios ? 

The 6-cyl, high-compression engine 
used was based on data obtained on a 
preliminary high-compression single- 
cylinder engine, plus diesel experience. 
A 12.5 compression ratio was chosen 
because single-cylinder data had shown 
that most of the efficiency gains on this 
cylinder construction could be obtained 
at this ratio. Plan was to build an en- 
gine that could operate at this ratio 
and still be as acceptable to drivers 
as current engines. This would show 
that it would be possible to use such 
high compression ratios in an auto- 
mobile engine when fuels are available 
at the gas stations. If, when new en- 
gine designs are made, the economics 
of high compression ratios are taken 
into consideration, these engines can 
always be adapted to the current avail- 
able fuels. As suitable fuels become 


CINCINNATI SECTION. 
Shown at dinner preceding 
the Nov. 13 meeting are 
SAE President C. E. Frud- 
den, Section Chairman 
Ralph . Morrison, Hol- 
lister Moore, manager of 
SAE Sections and Member- 
ship Department, and Wil- 
burn E. Meyer. Past-chair- 
man Meyer received a cer- 
tificate of appreciation for 
his work during the past 
Section year 
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is taken into consideration while new 
engine designs are being made up. 
Further gains are possible as new de- 
velopments come in the petroleum and 
automobile industries — for we have not 
reached the limit of engine efficiency. 

Fuels side of the problem was an- 
alyzed during discussion following the 
paper by John G. Moxey, Jr., of Sun 
Oil Co., who called the General Motors 
engine “a real mile-stone in the de- 
velopment of automotive transporta- 
tion.” 

C. F. Kettering has called his high- 
compression engine “a long-range ex- 
periment, and not a finished produc- 
tion engine.” 

“I think,” Moxey said, “that the 
same thing is true of the 100 octane 
fuels to run it. We all know how to 
make such fuels, and we are making 
them how in really large quantities. 
But we are using them to blend in 
with other lower quality materials to 
give us a finished production gasoline 
of the proper quality for the cars 
which are now on the road.” 

But, he said, with the present state 
of the art, octane numbers are expen- 
sive. Use of these high quality mate- 
rials alone as a finished gasoline seems 
to him to be some years off. 

Theoretically, however, a 12.5 to 1 
ratio would give about a 35% gasoline 
saving. Taking 35% of a hypothetical 
22¢ gasoline leaves the fuel technolo- 
gists 7%¢ to work with. If they can 
give the motorist gasoline that costs 
less than 29%¢ per gal, he will be able 
to save money. 

Going back a step, the refiner will 
have more than twice that 35% to 
work with. 

Moxey admitted optimism about pos- 
sibilities of the high compression en- 
gine and the fuels to run it. But he 
feels the process will be gradual, and 
that the 12.5 to 1 engine will probably 
stay in the experimental stage for sev- 
eral more years. 


Kettering Engines 
Within Three Years? 


by WILSON B. FISKE, Field Editor 
CLEVELAND Section, Dec. 8—A rec- 
ord attendance of members and guests 
at one of this Section’s most interest- 
ing meetings heard General Motors 
research engineers sum up results to 
date of experiments on new high-com- 
pression engines. 

D. F. Caris and Archie McDuffie told 
of results in increased economy, better 
weight-per-horsepower, and ability to 
use future high octane fuels, and then 
made engineers present prick up their 
ears by quoting a prediction by Gen- 
eral Motors President C. E. Wilson: 

“We are going to produce some Ket- 
tering engines, there is no doubt about 
it. It takes a little while, though. We 
think we understand the problems. 





“We have made a number of these 
engines. We have run them on our 
Proving Ground. We have the prob- 
lem of keeping in step with the petro- 
leum industry, as to when the higher 
octane fuels will be available, broadly, 
throughout the country. We can’t tell 
you exactly when that will be. I don’t 
think it will be too long in the ordi- 
nary terms of motorcar improvement; 
within two or three years, anyway, 
maybe sooner. 

“We think it is a very worthwhile 
thing because if we can get the same 
amount of power from fewer gallons of 
gasoline, it is like discovering new oil 
fields, it is part of the conservation 
of natural resources, and we are going 
to push it along one way or another.” 

The high-compression General Mo- 
tors car described was on display dur- 
ing the afternoon at the Case Institute 
of Technology in Cleveland. 


Reports on Britain’s 
Vast Turbine Program 


by WILSON B. FISKE, Field Editor 


CLEVELAND Section, Nov. 10-—The 
British are conducting an aggressive 
and vast development and utilization 
program on gas turbine engines, Dr. 
Walter T. Olson told the Cleveland 
Section. 

The chief of the Combustion Branch 
of NACA’s Flight Propulsion Research 
Laboratory described his trip survey- 
ing the British aircraft turbine indus- 
try as a member of Gen. E. M. Power’s 
team of six specialists. 

British turbojet engines, Olson re- 
ported, used simple thermodynamic 
cycles and conventional mechanical ar- 
rangements. Two different engines of 
reasonably good weight and economy 
are in service use and appear to have 
better durability than American en- 
gines—although they give only about 
half as much thrust. 

Several British turbojet engines of 
about 3500 and 5000 Ib thrust have 
been quite fully developed, and work is 
being expedited on a very light-weight, 
highly-efficient simple unit of 6500 Ib 
thrust. At least one English company 
anticipates commercial use of the tur- 
bojet in the very near future. 

Turboprop engines also work on 
the simplest possible thermodynamic 
cycles, but follow a great variety of 
mechanical systems and air flow ar- 
rangements — because, Olson feels, the 
British are trying to investigate all 
possibilities, and are unwilling to drop 
any of these projects until they are 
more certain of the course of develop- 
ment of the turboprop. 


One highly unconventional engine is 
being built, and it is the only engine in 
Great Britain being developed for long 
range or long duration flights. It is 
based on a 12-cyl, 2-stroke diesel en- 
gine compounded with a_ turbine. 


a 





Power for compression of the air for 
the diesel is shared between the 
diesel and the turbine, and both share 
the power driving the dual-rotating 
propellers. 

Axial and centrifugal compressors 
are used about equally, Olson said, 
Centrifugals are designed largely from 
experience with superchargers, and 
axials are designed from cascade data 
that are meager in extent and low in 
accuracy, as well as from the de. 
signer’s own experience and ideas, 
Almost every conceivable method of 
manufacturing axial flow compressor 
blades is being tried, but none has pro- 
vided blades cheaply and in bulk. 

Combustors for British aircraft gas 
turbines have been largely developed 
by a single company. As a result, a 
single set of design principles has 
evolved through this company’s con- 
tinual cut-and-try experimentation. 
Main handicap to the research and de- 
velopment program is lack of com- 
pletely versatile air supplies. 

Turbines are designed from steam 
turbine experience or from meager tur- 
bine cascade data. Design is always 
compromised for manufacturing con- 
venience. Emglish research and devel- 
opment on high temperature materials 
for turbine blades is centered around 
cobalt, chromium, columbium, and ti- 
tanium based alloys. No experiments 
have been performed with blade 
cooling. 

Olson’s summary revealed: 


e The British have a clear lead over 
the United States in development and 
practical application of the aircraft 
gas turbine, particularly for the turbo- 
prop engine. Primary reason is their 
earlier start: the major part of the air- 
craft engine industry in the United 
States kept to the reciprocating engine 
until the war’s end. 

e As to maintenance of this lead, 
England is handicapped by not hav- 
ing available the large and versatile 
air and power facilities required for 
testing compressors, combustors and 
turbines. Further, there is no on-the- 
ground facility for evaluating a full- 
scale engine under different simulated 
flight conditions. The flying test beds 
England uses are not a wholly satis- 
factory solution, and economic condi- 
tions probably will prevent construc- 
tion of needed facilities for at least 
three to five years. 


e This country has the required facill- 
ties for research on and development 
of components and engines, and more 
are becoming available. In addition, 
its industry has mastered the assembly 
line techniques of mass production in 4 
way that England never has. Olson 
feels the United States may rapidly 
close the existing gap and move out 
ahead in the development and utiliza- 
tion of this new prime mover, the air- 
craft turbine engine. 
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STEVENS 


_... of Washington 


Hoy Stevens is an experienced engi- 
neer in commercial motor vehicle main- 
tenance and an authoritative writer on 
technical and maintenance subjects. 
Chief of the Equipment and Main- 
tenance Section of the American Truck- 
ing Associations, Inc., he is also tech- 
nical editor of that organization’s 
“Transport Topics,” a national weekly 
of the motor freight hauler. 

His articles have appeared in lead- 
ing trade magazines, including “Fleet 
Owner” and “Bus Transportation” for 
a number of years. In 1944, while he 
was serving in the Maintenance Sec- 
tion of ODT, he wrote a booklet en- 
titled “Care and Use of Synthetic 
Tires,” tailored to the needs of tire ser- 
vice men. He was also technical con- 
sultant for a series of training films on 
preventive maintenance made by the 
U. S. Office of Education. 

Stevens first got his hands in engine 
oil as an airplane mechanic with the 
AEF in France during World War I. 
After his discharge from the Air Corps 
he reentered Case School of Applied 
Science and was graduated with a BS 
in mechanical engineering. Post grad- 
uate work gave him a degree as a me- 
chanical engineer, and he holds an MS 
from Western Reserve. 

His first job was with the old Cleve- 
land Railway Co., a transit company, 
where he worked through many depart- 
ments to the position of superintendent 
of bus maintenance. He is a profes- 
sional engineer registered in Ohio. 
While in Cleveland, he was treasurer 
and a director of the Cleveland Engi- 
neering Society. 

Stevens is currently a member of two 
SAE committees— Vehicle Nomencla- 
ture and Evaluation and Classification 
of Transportation Engineering Formu- 









Left to right: 
Hoy Stevens 
David Mikkelson 


Robert: Slattery 





This is the fifth group of biographies of 1947-48 
Section Chairmen, written for SAE Journal by field 
editors. Three more will appear next month. 


las. His home is in Silver Spring, Md., 
where he belongs to a luncheon club 
known as the “Road Gang” and plays 
a poor game of golf. 

—by Hyman Feldman, Field Editor 


MIKKELSON 


.... Of Hawaii 


David H. Mikkelson first found his 
way to Hawaii with the U. S. Army, 
and the second time through the SAE 
Placement Service. As a maintenance 
and transportation officer with the 
Seventh Infantry Division, he stayed 
there from 1943 to V-J Day, after tak- 
ing part in the invasion of Attu. 

Mikkelson, who just recently passed 
his thirtieth birthday, joined SAE in 
1942 as a junior member. An SAE 
Placement Service contact sent him to 
Honolulu as an automotive engineer 
for Honolulu Rapid Transit Co. in 1945. 
A year later he became superintendent 
of automotive equipment. He inherited 
rolling stock worn out from the over- 
load of war years and a constantly 
changing green personnel that had to 
be trained in bus operation. It was a 
man-sized job-and Mikkelson tackled 
it with the determination he brings to 
every job he undertakes. 

He was born and brought up in Mon- 
tana, and got his BS in mechanical 
engineering from Montana State Col- 
lege. He took ROTC training while he 
was in college, and was commissioned 
second lieutenant in the Infantry re- 
serves. After graduation, he worked 
for Montana-Dakota Utilities Co. 


Mikkelson likes all types of athletics 
~ particularly football (in which he was 
a three-year letterman), baseball and 
basketball. He and his wife bowl every 
week, and he is considering taking up 
golf since he just missed the booby 
prize in the only golf match he played. 


He enjoys a friendly poker game, and 
it is rumored that when it comes to 
cribbage he can beat the man who in- 
vented it. 

He adds to his SAE work — which he 
takes very seriously- membership in 
the Junior Chamber of Commerce, the 
Engineering Association of Hawaii, 
and the Honolulu Representative Club. 

-by Louis M. Eihl, Field Editor 


SLATTERY 


. . of St. Louis 


Robert O. Slattery has divided his 
career between Shell Oil Co. and the 
Army. He joined the company’s In- 
dustrial Relations Department in 1930, 
and soon transferred to the Sales Divi- 
sion as lubrication engineer. 


He was given a leave of absence in 
1942, and with the rank of captain was 
appointed chief of the Instructions Sec- 
tion, Fuels and Lubricants Branch. In 
1943 he went to Detroit as chief of 
the Fuels and Lubricants Section, 
Maintenance Division O.C.O.-D. 


He has served as an Ordnance repre- 
sentative on a number of SAE commit- 
tees, cooperating with the Ordnance 
Department on problems of lubrication, 
rust prevention and other factors af- 
fecting maintenance. 


After his discharge, he returned to 
Shell and is now division lubricants en- 
gineer. 


Bob was born in St. Louis—an only 
son with four sisters. He is a gradu- 
ate of the Mechanical Engineering 
School of Washington University at St 
Louis, and now lives in suburban Glen- 
dale where he raises fine roses. He is 
married and has a 15-year-old son who 
shares his hobby of fine guns and tar- 
get shooting. 

-by A. K. Miller, Field Editor 
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Though heat rejection for internal 
combustion engines has not received 
the engineering attention required for 
the development of efficient, properly- 
proportioned cooling systems, research 
is being undertaken on a greater scale 
than ever before. So said Fred M. 
Young, president of Young Radiator 
Co., in a talk presented during Novem- 
ber to seven SAE Sections and Groups. 

Young spoke on “Developments in 
Engine Cooling” before Spokane-Inter- 
mountain, Northwest, Oregon, North- 
ern California, and Southern California 
Sections, and Salt Lake City and Brit- 
ish Columbia Groups. Twenty engi- 
neering students from the University 
of British Columbia, members of a new 
student branch, were special guests 
of British Columbia Group. 

Cooperation between vehicle, radia- 
tor, and engine manufacturers is “very 
close,” Young continued, and detailed 
attention is being given to design and 
developments in wind tunnel, road and 
fleet tests. Automatic manufacturing 
techniques contribute their share to in- 
creasing quality and lowering costs -— 
with the result of better design and 
developments in the radiator field. 

Young used slides to drive home his 
argument that “every make and model 
of engine will have a different heat re- 
jection because of design types and 
differences.’”’ Of particular interest to 
British Columbia loggers who use in- 
ternal combustion-engined donkeys was 
his warning to industrial users of auto- 
motive engines that utmost considera- 
tion must be given to cooling systems 
when powerplants are changed. 

To determine actual requirements, thre 
said, tests -shotild be run for given 
models. One major automobile com- 
pany, he reported, selects its radiators 
on the basis of a heat rejection value 
of 12 Btu per min. per cu in. engine 
displacement at 2000 rpm. On the 
newer automotive type of engine, as 
efficiency has increased the heat rejec- 
tion rates to the coolant have been re- 
duced. Diesel engines require less heat 
rejection, and although a diesel usually 
may be substituted for a gasoline 
engine without changing radiator size, 
it is generally necessary to increase 
radiator size when switching the other 
way. Young’s heat rejection tabula- 
tion showed: 


Engine Btu/min/bhp 
Automotive type gasoline 40 
Large industrial type gasoline 60-65 
Average diesel 50 
Large diesel (railroad type) 35 


FRED M. YOUNG TOURS SECTIONS 


Seven West Coast Sections Hear 
Young Radiator Co.’s President 
Speak on Engine Cooling Developments 


“Truck and bus engine horsepower 
output has been increased-—and to a 
greater extent than heat rejection rate 
has been decreased,” Young said, 
“while the space available for the radi- 
ator has remained constant.” This has 
required the development of “packed” 
surfaces that have fin spacing as high 
as 10 per in. and tube spacing as close 
as % in. across the face of the core in 
plate-type cores. Staggered spacing of 
tubes (mandatory for maximum effi- 
ciency, according to Young) has been 
a further resort, as has the develop- 
ment of pressure caps for sealed cool- 
ing, in which pressures of 2 to 5 psi 
are generally used. 

Engine manufacturers, he said, have 
been slow to utilize this major cooling 
advancement of sealed or pressure 
cooling, although it is widely and suc- 
cessfully used on buses. It minimizes 
coolant evaporation and surge losses; 
cuts down formation of crankcase 
sludge at high operation temperatures; 
and, in addition, cuts down required 
radiator surface. In the pressure 
cooled system, the radiator’s cooling 
capacity is increased about 10% for 
each psi of radiator pressure. One psi 
pressure will increase about 3 F the 
temperature that causes the system to 
boil. 

Excessive fan horsepower consump- 
tion at high speeds was named as a 
pressing problem after 40 mph, when 
fan speed begins to increase directly 
with engine and vehicle speed, and fan 
horsepower increases as the cube of 
speed. The average automotive fan, he 
estimated, seldom exceeds 45% me- 
chanical efficiency. He suggested a fan 
shroud, which at high speeds will in- 
crease output as much as 15%; or some 
type of automotive adjustment -—a 
variable pitch fan thermostatically 
controlled, or an _ electrically-driven, 
thermostatically-controlled fan. 

Advice for better cooling systems in- 
cluded: 

e Use of oil coolers in all vehicles. 
Water-cooled oil coolers in particular, 
he said, have gained efficiency through 
use of removable agitators that cause 
more oil to contact the tube surfaces. 

e Fan shrouds — a necessity for 
stationary applications. The curved 
shroud is superior to the flat type with 
a hole cut in it. The fan should have 
about % of its cross section outside the 
shroud for best efficiency. Large fans 
with good shrouds and airfoil sections 
attain efficiencies of 65%. 

e A surge tank or baffles in the 
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radiator to prevent surge losses cause 
by the impact of a “slug” of water on 
the relief valve in the pressure cap, 
brought about by either road shock or 
rapid acceleration or stopping. 

Climaxing a comprehensive and com- 
plete description of crankcase cooling 
problems in automotive engine power 
units ranging from passenger cars to 
heavy trucks, buses, stationary en. 
gines, farm tractors and earth-moving 
equipment, Young finished his address 
with advice on radiator maintenance 
and service. Most cooling troubles are 
caused by faulty gaskets and pump 
seals, he said; and most of them can 
be corrected in the field. 

Failures caused by excess vibration 
require changing the vehicle mounting 
Because iron and steel used in cooling 
system construction are susceptible to 
corrosion, lack of attention to rust and 
scale means a gradual reduction in 
heat transfer rate. Rust particles are 
carried into the radiator where they 
plug the tube. He suggested cleaning 
and boiling frequently, since plugging 
can happen in as little time as four 
months. 

“The time to start cooling system 
maintenance is when the system is 
new,” he emphasized. “It should be 
filled with clean tap water to which 
should be added a good commercial 
corrosion inhibitor. Distilled water 
should not be used unless it has been 
aerated.” 

—by John B. Tompkins, British Co- 
lumbia; Clyde W. Sissman, Jr., Salt 
Lake City; and Elton B. Fox, Northern 
California. 


Forecasts Steady Advance 
In Aircraft Improvements 


by J. H. CARPENTER, Field Editor 
WILLIAMSPORT Group, Dec. 1- 
Steady improvement, rather than phe- 
nomenal changes, probably will mark 
future trends in commercial aircraft, 
according to C. C. Furnas. The direc- 
tor of Cornell Aeronautical Laboratory, 
speaking before this Section meeting 
on “Future Trends in Aviation,’ fore- 
cast a continuing research and develop- 
ment program that will bring the bene- 
fits of the newer things in aviation to 
the public at a quite steady pace. 
Focus of attention of most research 
work in commercial aircraft, he said, 
is on speed, safety, comfort and re- 
liability. Aerodynamic constructional 
research will make significant contri- 
butions, but it is anticipated that the 
developments that will be most evident 
to the public will be in safety, comfort, 
and reliability. 


One of the prime requisites of 8 
satisfactory air transport, he said, is 
that it should be practically indepet- 
dent of weather. Adaptation of various 
radar devices to the development of 
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reliable blind landing systems, coupled 
with heat deicing for wings and pro- 
should in the near future bring 


peller : ata 
the point where commercial air- 


s to 

ca flights can be completed 99% of 
the time, as contrasted to the present 
average of 91%. This will make a tre- 
mendous difference in the confidence 


the traveling public will have in avia- 
tion, and increase the number of poten; 
tial ] assengers. 

In the field of comfort, Furnas an- 
ticipates distinct improvements in 
elimination of noise and vibration, in 
proper air conditions and in pressuriza- 
tion of cabins at ground level condi- 
tions throughout flight. 

Safety, like morale, is made up of 
many small things—and it is always 
in the forefront of manufacturers’ and 
operators’ thinking. 

Average airliner speed in the near 
future, he said, can be expected to be 
in the bracket of the transport planes 
now flying: from 225 to 300 mph. The 
bulk of air travel in the United States 
a year from now probably will be car- 
ried in moderate-size planes of about 
10 to 60 passenger capacity. There 
will be a number of smaller feederline 
planes, and a few of 80 to 100 passen- 
ger capacity, but it is not expected 
that any of the super-sized planes will 
be used for some time. For trans- 
oceanic travel, most operators are 
thinking about 100-passenger-capacity 
planes 

Planes now going into use are those 
that have been under development for 
the past five years. A four- or five- 
year lapse is expected before any radi- 
cally new transport designs will be fly- 
ing the air lines. After that lapse of 
time, it may be anticipated that a good 
many very large planes over 100 
passenger capacity may be in use, and 
the de luxe service will be available at 
cruising speeds of 500 to 600 mph -if 
(and it is a rather large if) the public 
is willing to pay for really high speed. 

Military aviation development — well 
on its way, Furnas said, to entering the 
Buck Rogers era — focuses attention on 
two research items of paramount im- 
portance. The first is that of high 
speed. All trends point toward speeds 
sreater than the speed of sound. This 
necessarily involves a great deal of 
aerodynamics as well as structural re- 
Search into a region that heretofore 
has only been discussed and experi- 
mented with lightly. 


The second phase, and an even more 
complicated one, is that of the automa- 
tic control and detection device of 
these guided missiles. This work con- 
Sists essentially of substituting elec- 
tronic and mechanical devices for the 
eyes, brains and muscles of a human 
Pilot. There are a number of ap- 
proaches to this problem that are still 
highly restricted. But it can be said 
that the research work is going for- 
ward rapidly —and it is highly fertile 
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hunting ground for the physicist and 
specialized mechanical engineer. 

Devices for propulsion at extremely 
high speeds also are the subject of a 
good deal of high-powered research. 
The role of the turbojet engine is now 
well known, and it has carried the 
speed of military aircraft up to 600 
mph. Still other advances in propul- 
sion are under way which can be ex- 
pected to carry speeds well above that 
of sound, at least for the guided mis- 
siles, and perhaps even for the in- 
habited aircraft. 


Discuss Selection 
Of Light-Duty Trucks 


by WILLIAM H. CROUSE, Assistant Field Editor 


METROPOLITAN Section, Nov. 19- 
With William E. Conway of Stude- 
baker Corp. acting as master of cere- 
monies, a panel of experts answered 
pertinent questions on design and op- 
eration of small trucks, at a fast-mov- 
ing, “Information Please” type session 
at the Hotel Pennsylvania. Panel mem- 
bers included William C. Black of 
Adam Black & Sons, Inc.; Theodore A. 
Drescher of Bordon’s Farm Products; 
Harvey H. Earl of United Parcel Ser- 
vice; John W. Limpert of Standard 
Brands; Robert W. Thomas of Quality 
Bakers of America Co-Op, Inc., and 
James Murphy of International Har- 
vester Co. 

Problems discussed included gross 
vehicle weight versus engine horse- 
power, body and chassis materials and 
designs, engine capacity versus econ- 
omy, roadability, service accessibility, 
driver considerations, brakes, and tires. 

Emphasis was placed on the neces- 
sity of selecting equipment to do the 
specific job required. It was pointed 
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out that while short wheel base trucks 
of 102 to 110 in. are generally satis- 
factory for urban operations, experi- 
ence indicates that wheel bases up to 
135 in. are desirable for suburban or 
interurban operations. 

The question of using a 6-cyl as op- 
posed to a 4-cyl engine provoked espe- 
cially lively discussion with consider- 
able interested audience participation. 
While some advocates spoke warmly 
of the greater economies inherent in 
the 4-cyl engine, 6-cyl adherents point- 
ed out its considerable advantages in 
stop-and-go, heavy-traffic conditions. 
In addition, it was suggested that more 
frequent overhauls and faster wear of 
clutch, transmission and other parts in 
4-cyl equipment might tend to out- 
weigh the economy factor. The point 
was made, too, that driver satisfaction 
and its effect on productivity must be 
considered. 

The short life and additional main- 
tenance involved in use of undersized 
trucks was discussed, and it was sug- 
gested that two major factors are re- 
sponsible for continued sale and use of 
such equipment: first, overzealous and 
under-informed new salesmen tend to 
oversell their trucks; and second, price- 
conscious purchasing agents may not 
always grasp all the implications in- 
volved in the purchase of the lower cost 
truck. 

The problem of combatting engine 
sludge caused by cold engines in city 
stop-and-go driving was canvassed. Op- 
erators can employ such improvisations 
as covering the radiator, or removing 
or reducing the size of the engine fan 
to retain engine heat. But it was sug- 
gested that this actually is a manufac- 
turer’s problem. 

However, it was agreed that in to- 
day’s big-demand market where the 
emphasis is on mass production, the 
difficulties of engineering and building 
for such special requirements are tre- 
mendous. 


Points Probable Trends 
In Fuels for the Future 

by A. K. MILLER, Field Editor 
ST. LOUIS Section, Oct. 14- Problems 
involved in development of “Fuels of 
the Future’ were discussed at this 
meeting by T. B. Rendel, assistant 
manager of Shell Oil Co.’s Aviation 
Department. 

Rendel divided internal combustion 
engines into two classes —the continu- 
ous combustion type and the batch 
combustion type. The engine designer 
and fuel technologist have the same 
problems: to introduce fuel and air in 
the right proportion, and to provide for 
digesting this fuel and air to extract 
the greatest possible amount of heat 
energy in the smallest possible space 
and to quickly eliminate the waste 
products of combustion. 












The gas turbine, Rendel predicted, 
will, within the next 10 years, replace 
to a large extent the slow-speed re- 
ciprocating engine. Fuel engineers 
have overcome problems of burning 
fuels at sustained high speeds. 

In the aircraft field, the troubles of 
handling a fuel throughout a wide 
range of temperatures and under a 
wide variety of storage conditions con- 
siderably restrict the type of fuel that 
can be used. 

A kerosene type of fuel has generally 
been used, but handling this fuel under 
the wide range of temperature condi- 
tions involves a considerable degree of 
fluidity at low temperatures. This 
means the kerosene must be very light, 
almost in the naphtha range. 

Depending on the temperature, fuels 
may contain as much as 0.015% of 
water dissolved in the fuel. At low 
temperatures, ice crystals are precipi- 
tated and may plug the fuel filter well 
above the cloud point of the fuel. 

Present fuel specifications, Rendel 
said, impose restrictions (perhaps too 
severe) on freezing point and viscosity. 
An important cooperative problem is 
to determine whether the test methods 
currently applied are significant in 
terms of actual operation and, if neces- 
sary, to develop adequate and signifi- 
cant methods and to settle limits. A 
research program has been organized 
by the Cooperative Fuel Research 
Committee to study these problems in 
the Thompson Products laboratories in 
Los Angeles. 

For safety, Rendel said, a fuel of as 
high a boiling range as possible is 
needed, but viscosity must remain low 
at low temperatures. From individual 
tests, some qualitative data are avail- 
able that show kerosene or low vola- 
tility naphtha to be less flammable 
than normal gasoline as measured by 
the rate of flame propagation. On the 
other hand, the explosive limit for 
kerosene may be in a much more dan- 
gerous range of temperature than 
gasoline. 

“Combustion is influenced by me- 
chanical or aerodynamic factors more 
than by the chemical composition of 
the fuel,” he said. 

Because of low storage capacity in 
high-speed aircraft, a fuel of high 
calorific value per unit of volume is de- 
sirable. Some data are available that 
indicate that fuel volatility, as indi- 
cated by the ASTM 10% recovered 
temperature, exerts some influence on 
carbon deposition and flame stability. 

Variation in composition seems to 
have little effect when adjustment is 
made for the volatility effect. Combus- 
tion problems in the gas turbine tend 
to sorce the fuel requirements toward 
the gasoline range and away from the 
heavy kerosene types. 

Reciprocating engines, designated as 
“batch” burners, have many years of 





research behind them. Vapor pressure 
is most important in aircraft at high 
altitudes. At present, 7 Ib Reid Vapor 
Pressure generally is satisfactory in 
fuel systems, but continuous research 
is necessary as new designs are pro- 
duced. A fuel of low boiling range — 
not above 300 F for the 90% distilled 
—is required. 

We should try, he said, to determin 
whether a significant difference can be 
shown between fuel with 10, 50, and 
90% points of 158, 212, and 257 F, and 
a fuel with 10, 50 and 90% points of 
167, 221, and 275 F. Final solution of 
this controversy is really required if 
the petroleum industry is to provide 
the maximum amount of aviation gaso- 
line possible. 

If we expect to continue our progress 
in anti-detonation, Rendel emphasized, 
we must have a significant and valid 
measurement of the anti-detonation 
qualities of the fuel. In tailoring a 
fuel to an engine for service operation, 
we must be sure its behavior is reason- 
ably comparable to that required by 
the engine for the specific operation. 

In conclusion, Rendel discussed de- 
velopment of the Coordinating Re- 
search Council, which has grown from 
25 members in 1922 to a membership 
of 900 in 1947. He told of the part it 
will play in peace time and what may 
be expected of this organization in 
assistance to the fuel and engine manu- 
facturer. 

Captured German films showing the 
launching of German V-2 rockets were 
shown after Rendel’s talk. 


Says Transport Gains 
Merit Better Highways 
by A. A. ORNE, Assistant Field Editor 

CHICAGO Section, Dec. 9 — Past, pres- 
ent, and probable future of commercial 
transportation were examined at this 
Truck, Bus and Railcar Activity meet- 
ing by Verne M. Drew. 

Russell H. Johnson acted as technical 
chairman and master of ceremonies 
and introduced Fruehauf Trailer Co.’s 
director of research, who told of rapid 
progress made in the field of heavy 
transport vehicles—from 1,000,000 
trucks and trailers on the highways in 
1920 to 6,000,000 units by the begin- 
ning of 1948. On the basis of ton-miles, 
he said, 10% of all freight handled in 
this country will be carried on the 
highways in 1948 — 75 billion ton-miles. 
The motor industry provides a means 
of livelihood for one out of 11 people. 

Future development in heavy high- 
way transport vehicle depends not only 
on what vehicle engineers can accom- 
plish but also on highway engineers. 
Even where highways are adequate 
to support heavier loads, Drew said, 
bridges on the highways are not, A 
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comparison of airplane with highway 
transportation shows that runways 
have been modified to match heavier, 
larger vehicles; road facilities have not, 

Drew told of tests to be conducted 
soon by the National Research Counc] 
on the Pennsylvania Turnpike to study 
the effect on highways and bridges of 
vehicles with modified and new axle 
design and application. Results should 
determine whether the highway should 
limit the transport vehicle or the ve- 
hicle the highway. 


Drew’s talk was supplemented by a 
motion picture explaining the “gravity 
tandem suspension” as used by Frue- 
hauf — a layman’s view of the engineer- 
ing features employed in the suspension 
unit. 

Speakers table notables included: H 
S. Manwaring, Section vice-chairman 
and’ past national vice-president for 
Diesel Engine Activity; W. H. Oldacre 
Section past-chairman; George Stev- 
ens, Diamond T Motor Co.; L. H. Smith, 
General American Aerocoach Co.; Tom 
Prince, Fruehauf; Paul Fuller, General 
American Aerocoach Co.; Percy Bart- 
lett, Bartlett Trailer Co.; and Schuyler 
A. Jeffries, past national vice-president 
for Truck & Bus Engineering. 


Calls Maintenance Key 
To Trimming Fleet Costs 


by ARNOLD R. OKURO, Fi 


NEW ENGLAND Section, Nov. 4- 
Past-Chairman Howard Fritch intro- 
duced Speaker H. I. Sullivan to a large 
gathering of Section members and of 
Student Branch members, other in- 
terested students, and faculty mem- 
bers representing Franklin Technical 
Institute, Harvard University, Massa- 
chusetts Institute of Technology 
Northeastern University, Tufts Col- 
lege and Wentworth Institute. The 
visitors were guests of the Section, 
introduced to the group by David A 
Fisher, of Tufts’ Mechanical Engineer- 
ing Department, Section vice-chairman 
for Student Activity. 


Dinner tickets provided by individual 
members will make it possible for the 
Student Committee to invite interested 
students to attend future meetings 4s 
dinner guests throughout the season 

Meeting was held in the Campus 
Room of the Graduate House at M.1.T 
where Sullivan, a transportation con- 
sulting engineer, spoke on “The Im- 
portance of Maintenance in Making 
Bus & Truck Operation Pay.” 

Maintenance has become no small 
headache, Sullivan pointed out. In- 
novations such as torque converter 
torsilastic and duoflex springs; forced 
ventilation at fresh air circulation rates 
necessitating booster heaters. with 
enough capacity to heat a six-room 
dwelling; air conditioning; refrigera- 
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Eas .dded new maintenance problems. 
At the same time, maintenance cost 
per for labor and material has 
doubled in the last five years, and price 
fr parts is up about 50% over 
pre cost. Continuing scarcities 
mal stly reclamation necessary, and 
DO lity of materials shows up in. 
broken crankshafts and pistons at low 

milea 
The picture is not all dark, however, 
he s id. Indications are that the cost 
neak has been reached; improved man- 
ufacturing practices limited cost of 
buses to a 40% rise; and there are 
many instances of better-than-prewar 
of factory and maintenance 


efficiency 


Maintenance is the one item, Robin- 
son claimed, that stands out as a place 
for slashing costs. This can be done, 
and done very success- 
by focusing attention on: 
Employee morale and ways of 
workers more productive; 
and detailed analyses of 
maintenance costs. For a fleet of 100 
operating 4,000,000 miles a 
year, he said, $3500 would cover an ex- 
haustive maintenance-cost survey — 
and a saving of only 1/10¢ per mile in 
maintenance cost would write off the 


nrice 


he believes, 
fully, 
] 
making 
2. Close 


vehicles 


Stresses Importance 
Of Mating Truck to Job 


Field Editor 


CHICAGO Section, Nov. 11 —-— Efficient 
transportation by selecting and plan- 
ning the motor truck for the work to 
be done was the keynote of the paper 
given at Chicago Section’s third din- 
r meeting of the season. 

Frank W. Haase, vice-chairman for 
Transportation & Maintenance, intro- 
iced guests at the speakers table and 
then presented Fred B. Lautzenhiser of 
International Harvester Co. 
Lautzenhiser reported an increasing 
awareness among motor truck opera- 
tors of the importance of function- 
brought on by considerations 
ncome and operating cost, evidenced 
examination of relevant fac- 
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But operators are too prone to over- 
ok the simpler factors comprising ef- 


cient transport operations. For in- 
Sta 

* Tractor-trailer combinations used 
where either 4- or 6-wheel units should 
be used: 

* Straight trucks where tractor trail- 

hould be used; 

* Four-wheel trucks where 6-wheel 
units should be used; 

* Under-powered or under-capacity 
equipment; 

* Incorrect gear reductions; 

* Insufficient top road speed; 

®t; 


rrect load distribution — body 





too long or too short on a straight 
truck—or fifth wheel improperly lo- 
cated on tractor and trailer axle. 

Lautzenhiser guessed that almost 
every piece of transport equipment on 
the highways has something wrong 
with it from the standpoint of maxi- 
mum efficiency. Reasons given for 
such incorrect usage were: 

1. Insufficient preliminary study of 
the truck operation; 

2. Inadequate and too-cheap equip- 
ment; 

3. Change in operation requirements 
after equipment has gone into service; 

4. Change in state law restrictions 
after equipment has gone into service; 

5. Insufficient knowledge of trans- 


port equipment to permit intelligent | 


preliminary study. 

He defined efficient highway trans- 
port operation as transportation of 
“the maximum load units at the best 
possible speed, and in continuous op- 
eration, with the highest degree of 
safety, at the lowest cost per unit.” 

He defined each of these terms, and 
documented steps to be taken in mak- 
ing a survey that will achieve efficient 
transportation. He showed how to 
calculate load distribution, and listed 
benefits derived from the well-balanced 
motor truck. 

If he were a purchaser of motor 
trucks, he claimed, he would expect the 
truck salesman to submit not only de- 
sign specifications and prices, but other 
more functional material such as load 
distribution layout, performance ability 
tabulation, operation cost estimate and 
evidence of legality of size and weight 
of the proposed motor truck. 

In conclusion, Lautzenhiser described 
the work of the SAE Committee on 
Classification and Evaluation of Trans- 
portation Engineering Formulas, com- 
mending Carl Parker of Diamond T 
Motor Co. for initiating the general 
subject. Only an organization like the 
SAE, he pointed out, could bring about 
the standardization of such formulas 
for properly selecting and planning the 
truck for the work it must do 


Probes Intricacies 
Of Electric Systems 
by ARNOLD R OKURO, Fiel 

NEW ENGLAND Section, Dec. 2 —- High 
present-day electrical loads on passen- 
ger vehicles, heavy-duty buses and 
marine equipment call for periodic 
visual inspection, meter testing, re- 
operation of the cranking motor and 
servicing if unnecessary failures are to 
be reduced. 

Maintenance de- 


procedures were 


scribed in detail at this meeting by | 


D. J. McLeod, New England service 


manager for United Motors Service, 
who emphasized with the- aid of 


schematic diagrams the demands placed 





on cranking motors and charging cir- 
cuits. 

Present electrical loads, he said, re- 
quire use of a two-brush generator plus 
the reverse current relay, a current 
regulator and a voltage regulator. Inas- 
much as generator voltage depends on 
armature speed and the magnitude of 
magnetic flux set up between the pole 
shoes, a current regulator is necessary 
as an external control to limit the out- 
put of a two-brush generator at the 
maximum rated output. Voltage regu- 
lator and current regulator operate in- 


























































One of the strongest 
selling statements that 
can be made regarding 
any engine-powered 


equipment is this: 
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Engines available through dis- 
trict sales offices of Ford Motor 
Company or through Ford 
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always available everywhere. 
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dependently as required by the load 
demand or battery condition. Passen- 
ger car generators complete the field 
circuit through an externally-mounted 
apparatus box; heavy-duty generators 
have internally-grounded fields. 

McLeod concluded with a few tips 
for operating and maintaining elec- 
trical equipment: 

1. Standard duty generators and 
regulators must be tested on a closed 
circuit with the regulator in the same 
position as used on a particular ve- 
hicle, and at operating temperature. 
Heavy-duty units may be tested on 
open circuit at operating temperature 
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DRAWINGS 


with concise explanations 


of nearly 1000 tooling 
terms and procedures 


graphically demonstrating the 
construction and use of all 
basic tooling equipment 


The ILLUSTRATED JIG- 
TOOLING DICTIONARY 


e defines and illustrates all basic 
parts, and the principal steps in the 
design, construction and use of all 
jigs and fixtures commonly used in in- 
dustry today. 

e includes machine tool, welding, 
plastic forming, technical drawing and 
other allied terms and operations. 

e emphasizes the latest precision 
equipment, illustrating specific func- 
tions, proper use, and methods of ob- 
taining and calibrating results. 

e includes full tables of data useful 
to toolmakers and designers. 


Send for your copy of the I/llus- 
trated Jig-Tooling Dictionary today. 
and see how valuable it will be to 
you. The price is $7.50. You may 
get a copy on 10 days’ approval 
by writing to Dept. T. 
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with close attention to service spe- 
cifications. 

2. Higher outputs require more care- 
ful adjustments to exacting tolerances. 

3. Contact alignment is important 
in any unit adjustment. 

4. Contacts should never be closed 
on the reverse current relay; because 
of the low resistance, serious damage 
will result. 

5. Heavy-duty regulators with four, 
five, and six units should be serviced 
with insulated tools, because an acci- 
dental short circuit might result in 
damage sufficient to ruin the unit. 

6. Current regulators must be set 
with the voltage regulator contacts 
temporarily bridged by means of jum- 
per connected across the VR contacts. 

7. Temperature compensation through 
use of bimetal hinges attached to regu- 
lator armatures permits a higher op- 
erating voltage to overcome the in- 
creased internal resistance of the bat- 
tery at low temperatures and the in- 
creased load imposed on the starting 
circuit. 

From McLeod’s complete descrip- 
tion of the intricacies of electrical 
systems, it was evident that the 
qualified operator needs to possess, be- 
sides a working knowledge of electric- 
ity as applied to automotive circuits, 
a knowledge of Ohm’s Law, the units 
of measurement, characteristics of 
series and paralleled circuits, funda- 
mentals of regulation, electrochemistry 
of the storage battery, and the reverse 
current relay and its particular duty. 


Examines Future 
Turbo Problems 


by F. E DEVORE, Field Editor 
MID-CONTINENT Section, Dec. 5- 
Over 150 members and guests, includ- 
ing groups from the Student Branches 
of the University of Oklahoma and 
Oklahoma A&M, attended this highly 
successful Section meeting. The 
program consisted of an afternoon 
tour through the air Force Jet 
Engine Overhaul and the Motor 
Vehicle Repair Shop at Tinker 
Field, and an evening meeting with a 
War Department training film and a 
paper on jet engines. 

The paper, “Notes on Turbojet and 
Turbopropjet Developments,” was pre- 
pared by L. E. Shedenhelm, technical 
assistant to the director of the Aero- 
nautical Center, CAA, and Hope Big- 
gers, chief of the Technical Branch. 
Shedenhelm, who delivered the paper, 
is author of “The Pilot’s Powerplant 
Manual,” standard reference for pilots 
and mechanics. 

Arrangements for the afternoon tour 
were capably handled by the Air 
Forces, and a discussion of cutaway 
engines was given by H. O. Schwartz 
of Tinker Field, who also contributed 
to the evening discussion. 
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Shedenhelm pointed out that air. 
craft speed five years ago was limiteg 
to about 450 mph because engines 
weren’t sufficiently powerful, and ep. 
gineers lacked knowledge of how to 
reduce drag. For example, it would 
take 5000 hp to reach 500 mph in, 
conventional aircraft, and about 50,009 
hp to reach 664 mph at 40,000 ft 
Turbojets provide tremendously ip. 
creased power, but to use them to ai. 
vantage, it is necessary to install them 
in the proper airplane configuration, 
and the problems of aircraft and en- 
gines are inseparable. 

While estimated commercial demand 
for jet aircraft is 1-3%, Shedenheln 
said, pace-setting competition could 
easily start a scramble for this type 
of equipment. Compressibility, which 
causes extreme buffeting, loss of con- 
trol, and disintegration of the aircraft, 
is the present limiting factor on per- 
formance. For extreme speeds, shock- 
mounted cabins probably will be con- 
sidered. 

Two major problems turbojets and 
turbopropjets may assist in solving are 
“boundary layer control” and excessive 
frictional heating of the aircraft struc- 
ture. Boundary layer control would 
make possible a 25% increase in speed 
with some designs, 100% increased lift- 
ing capacity, 32% reduction in fuel 
consumption, and numerous other 
gains. 

It has been obtained in a high-speed, 
laminar-flow section through a series 
of slots located at 45% and 75% chord 
points. Many combinations are pos 
sible, and these slot openings may be 
about 1/32 in., using either pressure 
or suction obtainable in the engine. 


While the radial engine will continue 
in use for many purposes, he reported 
where the power requirement for 4 
single unit exceeds 3000 hp, it becomes 
economicaliy unsound. The Turbojet 
appears best adapted to interceptors 
some types of bomber and other air- 
craft not requiring propellers. The 
radial engine is limited to cruising 
rather than sustained high-speed flight 
Relative merits of centrifugal and axial 
flow compressors are controversial, and 
each has many inherent advantages 

Similarly, gas turbines have such ad- 
vantages over radials as low develop 
ment time, simplicity of production, 
greater power, advantageous shape, 
lack of vibration, light weight. Present 
disadvantages include low compressio 
ratios with poor fuel economy, unavail- 
ability of turbine blade material 
capable of operating above 1500 F, 
tendency to “blow out” under some 
conditions, gyroscopic problems caused 
by rotation of the turbine-compress0 
shaft, and limited time between over 
hauls (from 60 to 150 hr). 

The turbojet is basically a high-out 
put engine, and must be operated abové 
90% of maximum power to obtain eff 
ciency. Since its performance varies 
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velocity, some form of thrust 
‘ation is desirable for take-off 
ling approach emergency ac- 
mn  (water-methanol injection, 
tail-} after-burning, adjustable tail- 
pipe nozzle, or JATO, for instance.) 

Turbopropjets belong in the 3000 to 
10,000 hp range, where the propeller 
ve reasonably good take-off and 
climb performance on commercial air- 
craft or long-range bombers. About 
goo, of the power is “shaft horse- 
power’; 20% is “jet thrust.” 

Fuel availability was cited as a 
major problem, since kerosene repre- 
sents about 5% of fuel production. 
Usual “flash” type of aircraft fire is 
unlikely, but fuel tank explosion hazard 
is greater than with gasoline, since the 
air-fuel ratios in the tank are more 
likely to be lean enough to burn. A 
number of methods of purging the tank 
and reducing this hazard are possible. 

Lubrication problems involve a need 
for mechanical and metallurgical de- 
velopments of bearings and lubricants, 
capable of operating under elevated 
temperatures and rapid temperature 
change. Inertia separators appear 
promising in avoiding compressor icing 
trouble and removing sticks, stones, 
and so forth from the intake air. 


Gradual improvements are bringing 
overhaul tune up, Shedenhelm said, and 
low time is not as serious as it sounds, 
since less equipment, time, material 
and labor are required than for con- 
ventional engines. 

Discussion after the paper, handled 
by Biggers, brought out that the sonic 
barrier has never been passed by man, 
and that when it is, a craft with a skin 
approximately %4 to 1 in. thick will 
be required. Turbine blades have been 
cooled by hollowing and letting them 
pump cooling air centrifugally. Since 
the heat must flow outward away from 
the bearing, sodium cooling and similar 
methods would not be applicable. 

Ramjets are limited to use in guided 
missiles, and are now capable of speeds 
up to 1500 mph. One of the main prob- 
lems in developing a man-carrying 
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supersonic craft is that it must not 
only accelerate through the _ sonic 
barrier but must also decelerate 


through it without disintegrating. 


Evaluates Factors in 
Diesel Fuel Combustion 
by A. M. MILEY, Field Editor 


PHILADELPHIA Section, Oct. 8- 
Prof. Paul H. Schweitzer of The Penn- 
sylvan ia State College served as tech- 
nical chairman at this Section meeting, 
When Dr. M. A. Elliott, of the Research 
and Development Division of the U. S. 
Bur au of Mines, spoke on “Combus- 
tion of Diesel Fuel Oils.” 


The combustion process in a diesel 


194g 


engine, Elliott said, is a combination of 
physical and chemical processes. Trans- 
ferring fuel and air into the combus- 
tion chamber, mixing these ingredients, 
and providing environmental conditions 
favorable to chemical reaction are the 
physical processes. Chemical process 
involves self-ignition or auto-ignition 
of the fuel and extensive chemical 
reactions which liberate the energy in 
fuel. 

Fuel from the jet, moving at high 
velocity, disintegrates or atomizes and 
mixes with the air depending on air 
density and surface tension of the fuel. 
Greater disintegration of the fuel drop- 
lets provides more complete vaporiza- 
tion, which is a function of general and 
localized turbulence in the combustion 
chamber. The mixture of fuel and air 
prior to ignition is of a heterogeneous 
nature, with atomization, vaporization 
ana mixing occurring simultaneously. 

At present, Elliott reported, the law 
of diminishing returns has become ap- 
parent, so that serious attention is be- 
ing devoted to investigation of the 
chemical aspects of combustion in the 
diesel engine. 

The energy of reaction—the first 
chemical change —is due to a collision 
and rearrangement of the molecules 
having high velocities in the combus- 
tion chamber-—of hydrocarbons, oxy- 
gen, and nitrogen. Thus collisions of 
additional molecules occur, accelerated 
by high temperature due to compres- 
sion of the gases in the combustion 
chamber. 


The auto-ignition of the hydrocar- 
bons is propagated by a chain reaction 
phenomenon. The addition of ignition 
accelerators to the fuel will increase 
the rate of chemical reaction. Igni- 
tion delay can be further reduced by 
an increase of temperature and pres- 
sure. 


When a small local region in the 
combustion chamber has ignited, with 
the proper air-fuel mixture, rapid com- 
bustion or inflammation follows. Com- 
bustion chamber design that provides 
good turbulence increases the rate of 
reaction during inflammation. The mix- 
ture in the chamber at this instance is 
exceedingly heterogeneous, with both 
oxidation and thermal decomposition 
reactions transpiring. There are defi- 
nite indications that the velocity of 
oxidation depends on the fuel-air ratio 
and the overall average oxygen con- 
centration. It is believed that thermal 
decomposition occurs at high rates at 
temperatures encountered during in- 
flammation. 


A knowledge of the products of in- 
complete combustion is important, El- 
liott emphasized, because they are a 
direct measure of combustion effi- 
ciency. Principal products of incom- 
plete combustion are carbon monoxide, 
aldehydes, unburned or partially burn- 
ed fuel, carbon polymerization prod- 
ucts, and oxides of sulfur and nitrogen. 
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Longer Life for Generators 


Before Silicone insulation was introduced by 
Dow Corning, electrical engineers had only one 
alternative when electric machines failed 
repeatedly because of overloads. They had to 
make room for a larger motor or generator 
regardless of how much it might cost. Silicone 
insulation offers a new alternative which is 
equally effective and much cheaper. 


PHOTO COURTESY M. ELLSWORTH, 
ROSCOM MON, MICHIGAN 





The auxiliary and starting loads of the 180 H.P. 
stationary gasoline engine which drives the 
hydraulic dredge shown above, require that the 
generator supply 25 amps at 12 volts to keep the 
battery charged. The generator had a rating of 
17 amps at 12 volts. Such heavy overloading 
caused Class “A” insulated armatures to fail 


| after two to five days of service. The dredge 


owner decided to try a Silicone rewind job. 
Rewound with Silicone insulation by the Chippewo 
Electric and Marine Company, of Midland, 
Michigan, the armature is still in service after 
five weeks of operation. That's seven times as 
long as the maximum service given by Class 
“A” insulated armatures—and it cost only three 
dollars more than a Class “A” job. 


Silicone insulation will give the same kind of 
service in truck, bus, taxicab and aircraft 
generators. Chippewa has proved this, and now 
guarantees six months service for Silicone 
insulated armatures compared to the sixty day 
guarantee for ordinary armatures. Prospects 
are that Silicone insulated armatures can be 
made to last as long as the commutators. 


We introduced Silicone insulation over four years 
ago. We hove proved that Silicone insulation 
has at least ten times the service life and ten 
times the wet insulation resistance of Class 
“B” insulation under similar conditions. Specifi- 
cations for Silicone insulated motors are given 
in Data Sheet No. D19-3. 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 
New York « Chicago « Cleveland + Los Angeles 


In Canada: Fiberglas Canada, Ltd., Toronto 
In England: Albright and Wilson, Ltd., London 


‘OW orning 


SILICONES 
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Illustrations courtesy of Bell Aircraft 
Corporation, Buffalo, N. Y. 


GET THE COMPLETE FLEXIBLE SHAFT STORY 
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about flexible shafts and their application. 
Copy free, if you write for it on your business 
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power the crop-dusting equipment in Bell 
Model 47B-3 utility helicopters. These shafts 
take power from the accessory gear box and 
drive an impeller-type pump which motivates 
the spraying of insecticides at 50 psi. 

This adds another to the many applica- 
tions of S.S.White ‘Metal Muscles” in air- 
S.S.White flexible 
shafts get the call because their quality and 
They 


are noted for smooth, positive, trouble-free 


craft and motor vehicles. 
performance are known quantities. 


operation, retention of original character- 
istics and long life with practically no at- 
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The cetane rating of fuel oil, he saiq 
is regarded as the ignition delay ~ con. 
sisting chiefly of the chemical delay jy 
auto-ignition of the fuel. It would 
seem, he added, that an additional rat- 
ing is necessary to directly measure 
performance of fuels during inflamma- 
tion and evaluate the products of in- 
complete combustion. 

Elliott praised fuel and diesel engine 
manufacturers for their work on the 
physical aspects of combustion, which 
has resulted in efficient and reliable 
diesel engines 


Section Members See 
Biggest Tractor Made 

* by J. W. VOLLENTINE, Field Editor 
CENTRAL ILLINOIS Section, Oct. 20- 
The new Allis-Chalmers HD19 Diesel 
tractor was one of the enthusiastically- 
investigated pieces of equipment when 
this Section visited the company's 
Springfield Works. 

E. F. Norelius, consulting engineer 
for Allis-Chalmers, gave a short illus- 
trated talk on the early history of the 
crawler tractor before the trip through 
the plant. Slides showed its design 
stages, from the early 1900’s when 
wheel type gasoline engine traction 
machines had as many as four rear 
wheels and two extension wheels, each 
6 ft wide and 8 ft in diameter, for a 
total of 36 ft in wheel width. Crawler- 
type tracks appeared from about 1902 
to 1904, and front wheels were dis- 
carded in favor of the full track type 
design. The diesel engine appeared in 
the late 1920’s, and soon almost com- 
pletely replaced the gasoline engine 
particularly in larger machines. 

Design of the crawler tractor was 
relatively stable so far as major 
changes were concerned until recent 
years, when such items as torque con- 
verters, power assisted controls, super- 
charged engines and more power for 
higher speed operation appeared. 

The relatively new Springfield Plant 
was laid out and organized for high 
production. General Motors supplies 
engines as well as forgings and cast- 
ings, so that neither engine production 
facilities, forging shops nor foundry 
activities are required. The assembly 
is done on four mechanized lines. 

Final testing, painting and shipping 
facilities are located in the area imme- 
diately adjacent to the end of the as- 
sembly lines. A new gear machining 
division recéntly was completed with 
the most modern methods and facilities 
Heat treat facilities were extensive 50 
that parts could be adequately pre 
pared for the long and rugged service 
they must endure. 

The new HD19 tractor weighs about 
40,000 lb, and is equipped with a 163- 
bhp, General Motors 2-cycle diesel en- 
gine, a torque converter and hydraulic 
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clutch control. The maximum 


teerin} 

/ ponte pull of 36,000 Ib is developed on 
average footing in first and reverse 
sears. The two forward speed trans- 
missi n produces speed ranges from 
0 to 3 mph and from 0 to 7 mph. The 
tractor is the largest in current pro- | 
juction 


Urges Freer Discussion 
Of Earthmoving Problems 
by R. L. SWITZER, Field Editor 
| MILWAUKEE Section, Nov. 7-—Al- 


though development of excavating and | 


earthmoving machinery has advanced 
nore rapidly than any other type of 
arthbound machinery during the past 
25 years, engineers in this field were 


ged by Trevor Davidson to discuss | 


their mutual problems more freely at 
SAE meetings. 
The chief engineer of Bucyrus-Erie 
Co. said that since about 1920 the 
© power used in this type of equipment 
Shas changed from steam engines and 
» mules to internal combustion engines 
Sand electric motors. In larger units 
© the diesel has completely replaced the 
© casoline engine, which was predom- 
inant in about 1935. 
= engines become more reliable, he ex- 
i pects them to replace some of the 
smaller gasoline engines in this field as 
well 
The basic job of digging and trans- 
. | material remains the same, 
es Davidson said, pointing out that the 
proportion of digging to transporting 
the particular type of 
used. Where digging is the 
nain object, there are a number of 
liferent types of shovels or dragline 
types, ranging in size from 9 to 150-— 
ind in special cases to 600-—tons. 
» These are capable of transporting ma- 
Se terial up to 400 ft without reloading, 
m where cost makes it possible to use 
them 
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Larger electric driven machines, used 
nainly in coal fields, have shovel capac- 
hes up to 40 cu yards — four times that 





bi f the largest diesel draglines. They 
S ire driven with 1000-hp a-c motors 
» ‘hat will stand overloads of 100% for 
m short time periods. The draglines have 
m bucket capacities up to 30 cu yards, 
ae 





hp and have 
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As smaller diesel | 


» “em to their destination, and they, 

= "ust be assembled in the field. 

et When transportation is the major 
requirement of: the machine, the 


‘craper or bulldozer type is used, and 
the unit’s size is limited to the size of 
tractor available to power it. A 
‘ingle tractor limits capacity to about 
19 cu yards. When two or more trac- 
tors are used for loading the scraper 
increased to 25 cu yards 

These larger units have a 
loaded weight of about 50 tons. 
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ire powered with motors up to 1750 | 
the same overload. It | 
takes about 50 freight cars to ship | 


Se 


Picture of Progress 


CHEMICALS 


PROCESSES 
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Photograph courtesy of the Minneapolis-Honeywell Regulator Company 


Hlodizing — A NEW ORDER 


OF DURABILITY FOR ALUMINUM 


ALODIZING, the modern ACP chemical process 
utilizing “ALODINE” *, provides the utmost in pro- 
tection for both painted and unpainted aluminum. 


ALODIZING greatly increases aluminum’s natural 
resistance to corrosion and transforms its surface 
into a durable bond for firm finish adhesion. 


This new process requires no electricity—elabor- 
ate equipment——or high temperature. Operated 
effectively at 120 F., ALODIZING requires but 2 
minutes for application by immersion, or 30 
seconds when applied under pressure in a power 


spray washer. 


Simple, rapid and economical, “ALODINE” makes 
high quality aluminum protection available to all 
industry and all types of production. 
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.. Stuart’s THREDKUT is a unique 
cutting oil carefully manufactured 
to insure the maximum benefits from 
controlled chemical activity. Its out- 
standing performance on really tough 
jobs has long been recognized and 
its flexibility proved through exceed- 
ingly widespread use. The many time- 
tested values built into THREDKUT 
are serving the leaders of the metal- 
working industry, increasing effi- 
ciency and reducing costs. 

Ask to have a Stuart Service 
Engineer discuss your cutting fluid 
requirements. THREDKUT literature 
available on request. 


STUART seruce goes 
with every barrel 
WRITE FOR DETAILS 


p.A. Stuart Mil C0. 


2727-51 SOUTH TROY STREET, CHICAGO 23, 
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This type tractor has a speed under 
6 mph, so that the economical operat- 
ing range is about 500 ft. Where longer 
hauls are required the units revert 
to the shovel and trucks do the 
hauling. This limitation brought about 


the evolution of the _ self-propelled 
scraper, mounted on rubber wheels 
and capable of 20 mph. Eight to 


10 gear changes are used to attain 
this speed, selected by the op- 
erator according to roadbed conditions. 

Operator’s “feel,” Davidson said, is 
a major item in the operation cycle. 
Hence the failure to date of torque con- 
verters, fluid couplings, and automatic 
transmissions. Theoretically ideal with 
the wide variations in load and speed 
encountered, they increase cost, create 
heat, and take away this important 
sense of feel. 

Maintenance remains as one of the 
bigger neglected problems. Little pre- 
ventive maintenance is done, Davidson 
said, and although handling of fuels 
and lubricants has improved, service 
facilities are poor. Usually a rough 
shed or a tree for a chain fall provides 
the place for a major repair. Dust con- 
ditions are bad, and good air cleaners 
and oil filters are a vital necessity. 








| Records and Memories 
Theme of Race Meeting 


by R.W. BIXLER. Fi 


| ld Editor 
| SOUTHERN CALIFORNIA Section, 
| Oct. 23 —- This Section’s second meeting 
|? of the season drew a record 635 mem- 
| bers and guests to the Coral Room of 
| t the Rodger Young Auditorium at Los 
| Angeles. 


| Preceding the principal paper of this 


Passenger Car meeting was a color film 
entitled “John Cobb’s Record Ryn” 
The picture recorded the transport 
from England to the United State; 
of the car Reid Railton designeg 
and showed its speed runs at Bonne. 
ville Salt Flats, Utah. (See Sap 
Journal, November, 1947, p. 61). 

Ralph DePalma, the featured speaker 
presented an interesting word picture 
of his rating days and his experiences 
with steel fabricated engines. DePalma 
said he brought the first steel fap. 
ricated engined car, a Mercedes, to the 
United States. The engine was soli 
to Packard Motors, and used as a basis 
for the Liberty engine. One of his out- 
standing experiences with a steel fab. 
ricated engine was when he finished a 
500-mile race with a broken piston and 
bent connecting rod. The engine was 
repaired and went on to win three E- 
gin- races and two 100-mile (dirt track) 
races. 

Lloyd Taylor, designer of the pressed- 
steel Crosley engine, was present at 
the meeting to answer questions about 
this engine. He reported that the cylin- 
ders are of fabricated 4130 and 414) 
steel, air quenched; aluminum alloy is 
used for the crank case; fabricate 
parts are held together by copper- 
brazing the joints; thinnest practical 
cylinder wall is 0.065 in.; the thin walls 
of the steel-fabricated cylinders are not 
greatly endangered by abrasion, for 
under similar conditions sand will wear 
away a steel cylinder wall 0.004 in 
and a cast iron cylinder wall 0.032 in 
and thin walled materials allow mor 
efficient cooling of valves and spark- 
plugs. 

Taylor is now working on a steel 
fabricated engine of about 96 cu in 
displacement, with which he expects 
to get over 100 hp at 6000 rpm. 





Change of Address 


So that your SAE mail will reach you with the least possible 
delay please keep SAE Headquarters and the Secretary of your 
local Section or Group advised of any changes in your address. 


Such notices should be sent to: 


1. Society of Automotive Engineers, 
29 West 39th St., 


Inc. 


New York 18,N. Y 


2. The Secretary or Assistant Secretary 
of your Section or Group at the ad- 
dresses listed below: 


* Baltimore 


| R. D. Taber, Koppers Co., American 
| Hammered Piston Ring Division, Bush 
| & Hamburg Sts., Baltimore 3, Md. 


| © Buffalo 


L. D. Bevan, Bell Aircraft Corp., 
P.O. Box 1, Buffalo, N. Y. 


© Canadian 


90 


C. E. Phillips, Perfect Circle Co., 






Ltd., 175 Wicksteed Ave., Leaside, Ont 
Canada. 


© Central Illinois 

I. E. Howard, Phillips Petroleum 
Co., 2520 S. Washington St., Peoria 5 
Til. 


© Chicago 

F. E. Ertsman, Hendrickson Motor 
Truck Co., 3538 S. Wabash Ave., Chl 
cago, Il. 
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Cincinnati 
“ wy, 4. Kimsey, R. K. LeBlond Ma- 
chine Tool Co., Madison Ave. & Ed- 
wards Road, Cincinnati 8, Ohio. 


e Cleveland 
(Miss) C. M. Hill, 7016 Euclid Ave., 
Room 210, Cleveland 3, Ohio. 


e Dayton 
D. D. Bowe, Aeroproducts Division, 
GMC, Municipal Airport, Dayton 1, 


Ohio. 


e Detroit 
(Mrs.) S. J. Duvall, Detroit Office, 
SAB, 100 Farnsworth Ave., Detroit 2, 


Mich. 


e Hawaii 

J. C. McLaughlin, 525% 18th St., 
US Naval Housing, Area 3, Pearl Har- 
por, T. H. 


¢ Indiana 
R. P. Atkinson, Allison Division, 
GMC, Indianapolis, Ind. 


¢ Kansas City 

H. F. Twyman, Civil Aeronautics Ad- 
ministration, Power Plant Engineering 
Division, Department of Commerce, 
414 BE. 12th St., Kansas City, Mo. 


¢ Metropolitan 

(Miss) J. A. McCormick, Society of 
Automotive Engineers, 29 West 39th 
St. New York 18, N. Y. 


¢ Mid-Continent 
R. E. Edwards, Halliburton Oil Well 
Cementing Co., Box 471, Duncan, Okla. 


¢ Milwaukee 
G. J. Haislmaier, Young Radiator 
Co., Racine, Wis. 


* New England 
W. F. Hagenloch, Lenk, Inc., 1305 
Boylston St., Boston 15, Mass. 


* Northern California 
H. R. Porter, Standard Oil Co. of 


Calif, 225 Bush St., San Francisco, 
Calif 


* Northwest 
C. F. Naylor, Ethyl Corp., 1411 
Fourth Ave. Building, Seattle 1, Wash. 


* Oregon 
C. A. Dillinger, Tokheim Pump 


Agency, 1132 N.W. Glison, Portland 9, 
Ore. 


* Philadelphia 


P. H. Paul, Autocar Co., Ardmore, | 


Pa 


* Pittsburgh 

W. J. Kittredge, Jr., 3701 Liberty 
Ave., Pittsburgh, Pa. 
* St. Louis 

W. E. Lang, 6523 Nottingham Ave., 
St. Louis 9, Mo. 
* San Diego 

D. R. Thomas, 702 Wrelton Drive, 
San Diego 9, Calif. 


JANUARY 1948 


© Southern California 

Frank Radovich, California Testing 
Laboratories, Inc., 1429 Santa Fe Ave., 
Los Angeles 21, Calif. 


© Southern New England 

C. O. Broders, Pratt & Whitney Air- 
craft Division, United Aircraft Corp., 
400 Main St., E. Hartford 8, Conn. 


¢ Spokane-Intermountain 
W. B. Keith, S. 303 E St., Spokane 
9, Wash. 


e Syracuse 


C. R. Armbrust, Easy Washing 


Machine Corp., Spencer & Solar Sts., 
Syracuse 1, N. Y. 


¢ Texas 
J. T. Wade, Texas Power & Light 
Co., Interurban Building, Dallas, Tex. 


© Twin City 
F. A. Donaldson, Donaldson Co., Inc., 
666 Pelham Blvd., St. Paul 4, Minn. 


© Virginia 
J. D. Lawrence, P.O. Box 1658, Rich- 
mond 13, Va. 


¢ Washington 
H. A. Roberts, Roberts Brothers Co., 











Designed to: 


Applicable to: 











Entirely Vw Sia 


Ignition and Combustion System 
for Compression Ignition Engines 


Embodies and coordinates: 


|. Controlled better Mixing 
2. Controlled faster Ignition 
3. Controlled better Combustion 


Increase Power Output 
Increase Acceleration 
Reduce Fuel Consumption 
Reduce Bearing Loads 
Reduce Engine Weight 
Eliminate Smoky Exhaust 


New Engines — 2-cycle and 4-cycle 
Existing Engines — 2-cycle and 4-cycle 


Does not use a pre-combustion chamber. 
Uses proven principles of the modern 
compression ignition engine in a new way. 


For development and manufacturing rights for the 
U. S. A., write 


Box 217, S.A.E. Journal 
29 West 39th St., New York 18, N. Y. 























17th & U Sts., 
D. C. 


NW, Washingtov 9. 


* Western Michigan 
W. R. Johnson, Campbell, Wyant & 
Cannon Foundry Co., Muskegon, Mich 


¢ Wichita 
M. J. Gordon, Beech Aircraft Corp., 
\Vichita 1, Kans. 


GROUPS 
¢ British Columbia 
Burdette Trout, Truck Parts & 


Equipment, Ltd., 
couver, B. C. 


1095 Homer St., Van- 


* Colorado 


R. S. Arnold, Arn-Wood Co., 610 W. 
Colfax, Denver 4, Colo. 


* Mohawk-Hudson 

E. I. Billings, 
Co., Inc., 
m. 2: 


* Salt Lake 
F. G. Backman, Midwest Serv. & 


Supply Co., 1333 S. Main St., Salt Lake 
City 4, Utah. 


Socony-Vacuum Oil 
P.O. Box 1149, Albany 1, 


¢ Williamsport 

R. S. Wilson, Lycoming Division, 
AVco Mfg. Corp., Oliver St., Williams- 
port 38. Pa 
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ROCKFORD CLUTCH DIVISION 


316 Catherine Street, Rockford, Illinois, 


* The housing supports 
the drive shaft, 
is mounted on a main 
bearing in the housing 
and a pilot bearing in 
the engine flywheel. 
The heavy-duty clutch 
is mounted on the drive 
shaft, which is extended 
to serve as the output 
shaft for the external 
drive, and may carry a 
pulley, gear, sprocket, 
or drive through a 
coupling. 


Send for This 
Handy Bulletin 


Shows typ- 
ical instal- 
lations of 
ROCKFORD 
CLUTCHES and POWER 
TAKE-OFFS. Contains 
diagrams of unique 
applications. Furnishes 
capacity tables, 


whic 








dimensions and 
complete spec- 
ifications. 


BORG. 
WARNER 


U.S.A, 
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nam Members Qualities 


These applicants qualified for admission +, 
the Society between Nov. 10, and Dec. 10. 1s 


Grades of membership are: (M) 
(A) Associate; (J) Junior; (Aff.) 
SM) Service Member: (FM) Foreign 


5 


Baltimore Section: J. B. Myers (J). 


British Columbia Group: 
(A) 


Ray M. Higgins 


Buffalo Section: Stephen R. Kent (M),. 


Canadian Section: William G. Belfry (J), 
John Devlin (A), Paul Michael Samuel 
Stafford (J). 


Robert Richard 
Arthur H. Pick- 


Central Illinois Section: 
Brian Backlund (J), 
ford (J). 


Chicago Section: Joseph Pountifex Cham- 
berlain (J), Virgil M. Exner (M), 
Glenn E. Foote (M), Louis Edward 
Hart (J), Richard C. Korff (J), Lloyd 
B. Little (A), Joseph Louis Nemeth 
(J), Thaddeus P. Perry (J), Oscar M. 
Pinsof (A), John W. Queen (A), Ed 
ward Wm. Ruehrwein, Jr. (J), George 
Alfred Underwood, Jr. (J). 


Cleveland Section: George Atoulikian (J) 
Vaughn Y. Bell (A), Harvey F. Berg- 
haus (A), Kenneth A. Brown (A), 
Robert J. Killian (M), Larry H. Kline 
(J). 


Dayton Section: Grover Henry Detmer (J) 


Detroit Section: Robert B. Alexander (J), 
W. J. Allard (A), J. Verne Coontz (J), 
William J. Crawford, ITI, (J), Robert 
G. Cummings (A), John B. Dickson 
(M), Robert G. Evans (M), Arthur P 
Fergueson (A), Fvederick Carl Foshag 
(J), Oliver S. French (M), David Roger 
Glass (J), Leon C. Greene (A), Donald 
Milton Hollabaugh (J), Robert Warren 
Hornbeck (J), David R. Hubbs (J), 
Weston Rowley Hutchins (A), Theo- 
dore R. Jamieson (J), Chester Karpie) 
(J), Thomas David Kosier (J), Eric 
William August Lange (J), John H. 
Lundy (M), Charles Grant McDougall 
(A), Robert B. Palmer (M), Robert 
William Platt (J), Kenneth Eugene 
Pyle (M), Lloyd Winston Schuhmann 
(J), Stewart W. Schulmeyer (J), John 
L. Searle (M), Walter H. Street (M), 
Reed Morgan Syler (J). 


Hawaii Section: Earl Stanley Elmore (A), 
M. Russell Fozzy (A), Daniel W. Mac- 
Millan (A), Takeo Shibuya (A), E 
Butler Smith (M). 


Robert F. Bostock (M), 
Diss (J), Joseph Frank 


Indiana Section: 
Edward M. 
Slomski (J). 


Cisney 
(M), 


(J) 


Metropolitan Section: William R. 
(A), George Demetrie Comnas 
John E. Davis (M), Zola Fox 
Robert Lee Francis (M). Ensign Har- 
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Four thousand of us say 


‘Thank You” 





The four thousand members of the Hyatt striving to dey elop still better bearings 








organization thank you. We acknowledge for every application. 





been in- 





our sincere obligation to the many thou- Much new equipment has 








sands of Hyatt Roller Bearing users. stalled in our plants at Harrison and 


Working together, from design board Clark Township, New Jersey. New skills. 
to finished product, you have helped new minds, new methods are being con- 
Hyatt to become the world’s largest stantly applied to the solution of anti- 
manufacturer of cylindrical roller bear- friction problems. There is nothing static 
ings and one of the leaders in the produc- at Hyatt—our aim is always forw ard for 
tion of angular contact bearings. this new year and others to come. 


Hyatt, in turn, has helped leaders in So again, all our thanks for your gener- 
industry in almost every field where anti- = ous cooperation. Hyatt Bearings Di- 
friction bearings are @ vital faetor i vision, General Motors Corporation, 
efficient production performance. Harrison, N. J.; Chicago; Detroit; Pitts- 


Here at Hyatt we resolve to continue burgh: Oakland, California. 
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land Alexander Gray, Jr. (J), Joseph 
P. Haworth (M), Clyde A. Parton (J), 
Lloyd B. Poole (A), Jules J. Reynaud 
(A), John J. Schauble (J), John G. 
Stapler (A), Frank A. Tedesco (J), 
Ernest A. Wildermuth (A). 


Mid-Continent Section: Travis L. Gordy 
(J), G. N. Thresher (M). 


Milwaukee Section: Frank C. Gokey (M). 


New England Section: Theodore H. Eliades 
(J), Elton Hammond Tucker (A). 


Northern California Section: Wesley R. C. 
Melyan (A), Bernard C. Press (J). 


Northwest Section: Elmer L. Alverts (A). 


Oregon Section: John Read Hulbert, Jr. 
(J). 


Philadelphia Section: LeRoy S. Harris (J), 
Donald P. Heath (J), John W. Jup- 
penlatz (M). 


Pittsburgh Section: Edwin W. Booth (A), 
Alfred Bing Drastrup (A), Samuel R. 
Lloyd (J). 


St. Louis Section: Raymond K. Bucher 
(J), Kenneth E. Forster (A), Ernest 
S. Robson, Jr., (J). 


San Diego Section: Donald E. Lovelace 
(J). 








TRADEMARK 
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Why PALNUT LOCKNUTS 


are used on tough automotive applications* 














*USED ON: Connecting Rods, Brake 
Parts, Exhaust Manifolds, Body 
Hold Down, front and rear engine 
mountings and many other appli- 
cations. 


The Assembly Stays Tight! 


“Palnut” double-locking action is 
unaffected by vibration — holds 
regular nut to original tightness. 


The Cost is Low! 

“Palnut”, plus regular nut, costs 
less than most other locknuts and 
nut-and-lock combinations. 
Installation is Fast! 


“Palnuts” spin on bolt freely, 
lock tight with wrench. Well- 
adapted to assembly with power 
tools. 


Double 
Locking 


Action 





Arched, slotted jaws grip the bolt 
like a chuck (B-B), while spring 
tension is exerted upward on the 
bolt thread and downward on the 
regular nut (A-A), securely lock- 
ing both. This same locking prin- 
ciple is found in our popular 
Auto License Fasteners. A set 
will be sent free on request on 
your company letterhead. 








Send details of assembly for samples and data 


THE PALNUT COMPANY 


70 Cordier Street 


Irvington 11, N. J. 


Detroit Office: 3-213 General Motors Bidg. 
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Southern California Section: Jack Thoma 
Belasco (A), Eugene E. Finch (A), 
Wendall M. B. Haas (J), A. H. Moore 
(M), George H. Powell (M), John & 
Shandorf (A). 


Southern New England Section: George PF. 
Hausmann (M), Richard C. Hurd (J), 
Norman Russell Meise (J), Richard 
Cranleigh Mulready (J), Robert Kieth 
Skrivseth (J), Robert Ernest Tschirch 
(J), Richard James Wills (J), John 
S. Witmer (A). 


Spokane-Intermountain Section: M. Conner 
Ahrens (J). 


Texas Section: John F. Dickmann (J). 
Harry D. Miller, Jr. (A), H. Phillip 
Scarborough, Jr. (A), George ¢ 
Younie (J). 


Virginia Group: Burton C. Boesser (A), 
Grayson A. Brock (A). 


Washington Section: Fred H. Esch (J), 
Comdr. Norval R. Richardson (SM), 


Outside of Section Territory: Ervin V. An- 
drews, Jr. (A), Frank T. Carroll, Jr. 
(J), Sam T. Crawford, Jr. (M), Rich- 
ard Gla Fuller (J), William P. Hilliker 
(M), William Lee Leonard, Jr. (J), 
Howard R. Munshaw (A), Roland W 
Puder (J), Gordon Lloyd Scofield (J) 
Jack Harold Laubach (J). 


Foreign: George M. C. C. Asselbergs (A) 
Holland; Alfred William Ballinger 
(FM), England; Walter James Bel- 
grove (FM), England: Joseph Edward 
Bott (FM), England; Eric James Dun- 
stan (FM), England; Eric Granville 
Vivian Gill (J), England; Harry James 
Harris (J), England; Jean Pierre Mar- 
chal (J), France; Edwin Haswell 
Moyes (FM), England; Douglas Price- 
Stephens (J), England; William Spar- 
row (FM), England; Leslie B. Sweet- 
land (FM), England; William Henry 
Tait (FM), England; Ngo-Ming Tsu 
(J), China; Aatto Aleksi Wuorela 
(FM), Finland. 





Applications Received 


The applications for membership received 
between Nov. 10, and Dec. 10, 1947, are listed 
below 





Baltimore Section: H. Shelton Almony, 
Robert G. Blaylock, Horace E. Craw- 
ford, Capt. John H. Davis. 


British Columbia Group: HH. A. Burnett, 
Charles T. Stewart. 


Buffalo Section: J. Robert Duppstadt, 
Frank W. Person, Jr., Charles D. 
Thomas. 


Canadian Section: Robert Bruce Corneil, 
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“Wherever Trucks Roll, MIDLAND 
SERVICE is Near 
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Spar- . | ¥> : 
weet e ; Safe, dependable Midland Power Brakes help materially 
lenry . 7 i Sm in profitable truck operation. Your trucks seldom, if 
Tsu * , : ever, will be held up for brake service if you have Mid- 
neg ae "iY land equipment. But should an emergency occur, com- 
petent Midland service is near, to get you rolling with 
the least possible delay. 


EACH PIN REPRESENTS 
A MIDLAND DISTRIBUTOR 
OR DEALER. 


orela 


Get complete information about Midland Power Brakes, 
and Midland’s famous “Factory Rebuilt Exchange Plan.”’ 
See your Midland distributor, or write to us in Detroit. 


yed ‘ \\ | THE MIDLAND STEEL PRODUCTS CO. 


6660 MT. ELLIOTT AVE. © DETROIT 11, MICH. 


ceived A . Export Department: 38 Pearl Street, New York, N. Y. 
’ listed “ alt site . mR : a ook “a - 


ai POWER BRAKES 
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William John McNeely, Stafford Wil- 
liam McDermott, Colin Hendrie Mit- 
chell, Harry P. Weston, Arthur E. 
Woods. 

Central-Illinois Section: John E. Jass, Wil- 
lard H. Jensen, Kenton Carl Opperman, 
Guy E. Morris, August A. Schmudde. 
Chicago Section: O. K. Butzbach, H. B. 
Garvey, Richard A. Grest, Stanley Mc- 
Farlane, John George Poulin, Robert 
O. Smith. 

Cincinnati Section: William Gilbert Mey- 
ers, P. Lee Myers, Fred E. Nichols, 
William M. Seitz, Gene Steinkamp. 


Cleveland Section: Howard J. Dieckow, 





James Elmo Farmer, Frank W. Gue- 
terman, William G. Raney. 


Colorado Group: Harold G. Davidson, Jr., 
Don Giacomozzi, E. C. Pleasants. 
Dayton Section: Charles C. Speakes. 
Detroit Section: William L. Bartholomew, 
Wayne A. Carlson, Charles Fales Coop- 
er, Renato Riedel Osorio DePina, Rob- 
ert Lee Dolan, Gustave Elko, John J. 
Ferszt, Edward V. Francoise, John F. 
Halbeisen, Robert S. Harmount, Walter 
B. Herndon, John Maguire, Edward H. 
Miller, Jr., Robert Campbell Pasco, 
Russell H. Peebles, Louis A. Selin, 
Steve Toth, Frank C. Weiler. 


Engineered by Borg & Beck 
means...MAXIMUM PERFORMANCE 


MINIMUM MAINTENANCE! 


BORG & 





BECK DIVISION 


BORG-WARNER CORPORATION 


CHICAGO 38, 


ILLINOIS 





































































Hawaii Section: Eugene L. Craig, Rober 
S. Craig, Gilbert Hay, Jr., Morgan | 
Haywood, Stanley 0. Hornbuckk 
Howard F.. Ladd. Kenneth D. McNicol 
August H. Reimann. 


Kansas City Section: Kenneth J. Hojy, 
way. 

Metropolitan Section: Albert A. Arane 
Vernon M. Babcock, Thomas Edway 
Bailey, Edward M. Bell, James 
Bradley, Edmund H. Brockhurst, Pry 
Paul Burns, John Hays Caperton 
Thomas G. Chlestos, Howard Josep, 
Graninger, Caleb E. Hodges, Marvin J 
Kohn, Daniel Bernard McElwain. }; 


vl 


George A. Viehmann, Eugene Frei. 
erick Zimmerman. 
Mid-Continent Section: Alfred K. Yo 


ung 


William G. Allen. 


Milwaukee Section: Dean Edward Rud 


vudig 


New England Section: David C. Bailey 
Richard Donald Purcell. 


Northern California Section: Rutter Armey 
Ralph J. Doyle, Loren D. Poulsen 


Northwest Section: Charles E. Henike: 
Oregon Section: Stanley B. Loye. 


Philadelphia Section: William F. Fisher 
Ray E. Greeger, Theodore A. Kramer 
Raymond Hunter Perry, Jr., John 7 
Richards, Theodore C. Scarlett, Alex. 
ander W. Stavrakis, Lawrence D. Vogt 
Frank H. Whiting, Warren T. Zivie 


Pittsburgh Section: W. L. George, Her. 
man Muster, Gustave A. Sill. 


St. Louis Section: Julian G. Ryan, Herb: 
ert K. Sachs. 


Southern California Section: Ernest C. Mo 
Afee, Jr., Thomas Clifford Jenkins 
Francis J. Lucid, Jr., Rudi Miller, Le 
Roy Mylander, John W. Ree, Jr., C. W 
Sawhill. 


Southern New England Section: James Nat 
sau, Harold Edward Robbins, Jr 
George B. Wood. 


Syracuse Section: Joseph V. Kielb 


Texas Section: Earl W. Davis, Wilson M 
Jones. 


Twin City Section: C. E. Gobeil. 
Wichita Section: Waldo Briggs Burnett 


Outside of Section Territory: Kenneth R 
Ford, Carl David Johnson, Jr., Elwoo0t 
F. Knapp, Alexander D. Lewis, Wil 
liam H. Love, Lebron B. McGonagill 
Jr., Don R. Mitchell, Peter V. Toffoll 
Jr., C. Hibbard Savery. 


Foreign: Dr. Antonio H. deBacelar C8! 
relhas, Portugal; Addis Finney, Swit 
zerland; Frederick Mervyn McCullagh. 
England; John R. Munck, Swedet: 
James Crockard Osborne, England 
Frank Arthur Shorten, England; Job" 
Harold Weaving, England. 
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